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INGERSOLL OLMSTED 


HISTORY OF CANADIAN SURGERY 


INGERSOLL OLMSTED 
(1864 - 1937) 


A. I. OLMSTED, M.D.,* Hamilton, Ont. 


In Aprit 1935, Dr. Olmsted was persuaded 
to address the Hamilton Association for 
the Advancement of Literature, Science and 
Art. He rather reluctantly consented to give 
this address as he did not particularly enjoy 
speaking to lay audiences, but felt that 
there was much that could be told of the 
progress of medicine, surgery and improve- 
ment in hospital services in the community 
that was not known or appreciated by the 
general public. His paper was entitled 
“Reminiscences”, and in the course of its 
delivery many facets of the speaker’s own 
individuality were revealed. Much of the 
subject matter in this article is garnered 
from this source. 

Ingersoll Olmsted was born in the village 
of Ancaster, Ontario, in the year 1864 and 
after the usual pre-medical training entered 
the medical school of the University of 
Toronto, graduating in the year 1886. He 
was appointed assistant physician to the 
Hamilton City Hospital in December 1886, 
and after six weeks’ training he became 
resident when the incumbent resigned. At 
this time he noted that there was an average 
of 70 to 90 patients in the hospital; not 
many operations were performed and what 
surgery was done was mostly for tumours, 
with an occasional acute gall-bladder or 
drainage of an appendiceal abscess. 

It was at this time that he came to know 
Dr. Archibald Malloch, who was to influ- 
ence so much his future career. Malloch 
at this time was the foremost surgeon in 
the community, and had been house sur- 
geon to Sir Joseph Lister at the time he 
was developing his antiseptic technique. 

On one occason, in Lister’s absence, a 
visitor was brought to the clinic by Sir 
George B. McLeod of Glasgow. The 
stranger was Dr. Samuel A. Gross of Phila- 
delphia, then a leading surgeon of the 
United States. In Lister’s absence, Malloch 
was in charge. Sir George introduced Gross 


°McGregor Clinic, 250 Main Street, Hamilton, Ont. 





Fig. 1.—Dr. Ingersoll Olmsted. 


and requested that he be allowed to see 
some cases treated by the new method. 
Malloch then proceeded to show a case of 
compound fracture of the leg in a man who 
had been dragged along the road and had 
suffered a burning of the skin by friction, 
which had caused considerable reddening 
of the area. Malloch read the history of the 
case before exposing the leg. When the 
dressing had been removed, Gross turned 
to Sir George and drew his attention to the 
reddened area of skin and remarked: “You 
see, Sir George, that this burning is due 
to the carbolic acid solution”. Malloch said, 
“Excuse me, Dr. Gross, the history I read 
you stated that the burning was present on 
admission”. “Do not talk that way to me, 
young man, I know what caused it”, was 
the reply. Malloch bound up the leg and 
turning to Sir George said, “No more cases 
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will be shown to this man. He doubts my 
word”, and persuasion to alter his decision 
was unavailing. He was later supported by 
his chief in his position. By the time Olm- 
sted became associated with Malloch, he 
was even more definite in his opinions. 
Subsequently in 1868, Malloch settled in 
Hamilton and introduced the Lister tech- 
nique to this area, before it became gener- 
ally recognized in this country following 
papers by Dr. (later Sir Thomas ) Roddick, 
in 1873. 

In 1887, the next step was an internship 
in the German Hospital in Philadelphia, 
where a much larger volume of work was 
encountered, but the impression gained was 
that the type of surgery being done suffered 
by comparison with that performed by his 
mentor, Malloch. During this period oppor- 
tunity was offered to learn German, and 
in addition to his daily duties, lessons in 
this language were added to the schedule, 
so that when Olmsted completed his intern- 
ship, he was able to read and speak Ger- 
man, It was at this time that Olmsted first 
met William Osler, then professor of clinical 
medicine at the University of Pennsylvania, 
and was impressed by the amount of teach- 
ing and research that Osler managed to 
accomplish. At that time Osler was particu- 
larly interested in the study of blood in 
malaria. Whenever a patient with malaria 
had a chill, the house physician was in- 
structed to bring a blood sample at any 
hour of the day or night to Osler’s home, 
where microscopic examination was done 
immediately. In 1889, Osler moved on to 
take the professorship of medicine at the 
newly opened Johns Hopkins Hospital in 
Baltimore, along with Welch in pathology, 
Halsted in surgery, and Kelly in gyne- 
cology. 

Following his period of internship in 
Philadelphia, Olmsted hung out his shingle 
and found more spare time than he had 
been accustomed to. However he noted that 
this gave him the opportunity for reading 
and for the autopsies which he was allowed 
to do at the City Hospital. About this time 
(1890) there was trouble at the hospital. 
The resident had resigned without warning, 
so the committee in charge asked Olmsted 
to come and try to get things straightened 
out. The situation when he arrived was 
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critical. There were very few nurses, all of 
whom were very young and only one had 
been there more than six weeks. At this 
time there were 96 patients in the hospital, 
with no trained help. Two nurses who had 
left at the same time as the resident physi- 
cian were personally visited by Olmsted 
and persuaded to return to duty. Two 
medical undergraduates were found and 
given quarters to help out, and gradually 
after “work that never seemed to end” the 
situation was straightened out. It was at 
this time that the training school for nurses 
was started. Olmsted’s mother designed a 
pin which is still in use, and shortly after 
this the first class of two nurses was gradu- 
ated. This was only the second or third 
school of nursing in Canada at the time. 

In 1893, Olmsted was offered the position 
of assistant in bacteriology at the University 
of Pennsylvania, and returned to Phila- 
delphia. As most of the literature on the 
subject at this time was in French or 
German, much spadework was needed in 
brushing up on these languages. At this 
period he contracted an infection in his 
foot, with the result that he returned to 
Hamilton and the care of his great friend, 
Malloch. In spite of every measure taken, 
spread of the infection necessitated a 
below-knee amputation. After his recovery 
from this operation, Olmsted resigned from 
the university and went to Europe, where 
he spent the best part of two years. 

When he arrived in Heidelberg, he went 
to the Krankenhaus and presented his card 
to Erb, at that time one of the best teachers 
of internal medicine in Europe. He was for- 
tunate enough to meet him just as he was 
making his rounds. The professor was a 
very active man and used to climb stairs 
two or three steps at a time. Olmsted said 
that his wooden leg worked well and that 
he was able to get up stairs as fast as Erb, 
but coming down was a different matter. 
When Erb noticed him limping down, he 
waited and when level ground was reached 
Olmsted walked almost naturally with very 
little limp. He said, “Herr Geheimrat, what 
is the diagnosis?” The latter replied, “What 
is the matter?”, and was told. Apparently 
the artificial legs made in Germany at that 
time could not compare with those made 
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n America, and a man with an artificial 
‘eg could be spotted a mile off! 

Olmsted was much impressed by the 
eaching at the university, particularly by 
hat of Erb in internal medicine and of 
Arnold in pathology, but what he was 
inable to understand was that in the 
nedical wards, where heart, lung and nerv- 
us patients were being cared for, a case of 
liphtheria was also being nursed. He stated 
hat ten years before in Hamilton such 
‘ases had been separated, whereas in Berlin 
n 1895, patients with scarlet fever, measles, 
ind diphtheria were all housed in the same 
vard! 

Following his European tour, Olmsted 
eturned to Hamilton, where he again 
tered active practice, introducing new 
procedures that he had learned overseas. 
He still lacked private patients but his 
friend Dr. English was at that time super- 
intendent of the local mental hospital, and 
in this institution he found a wealth of 
material to keep him busy. One patient was 
the possessor of a large tumour on his back 
which gave him the appearance of a hunch- 
back. When the tumour was successfully 
removed, the patient escaped from the hos- 
pital and his appearance was so much 
altered that he was never found. 

Another branch of surgery which was 
opened up to Olmsted was that of the 
thyroid gland. He had had the opportunity 
to observe the Swiss surgeons who were 
pioneering in this field and on his return 
home he began operating on the goitres 
which were then so common in this area. 
He took a great deal of pleasure, when he 
had a visiting surgeon staying with him, in 
taking his guest on a tour of the local 
market where large goitres were almost as 
prevalent as the fruit of the district. 

In 1902, Olmsted married Miss Edith 
Wood and moved to larger quarters. At 
about this time he installed an x-ray 
machine, the first in the community. He 
then proceeded to experiment with this new 
art of radiography. Since the “films” of this 
period were an emulsion on a slab of glass, 
it was not long before storage space became 
a real problem. 

In 1889, Johns Hopkins Hospital started 
with four chiefs, Welch, Halsted, Osler and 
Kelly. It was a mecca for medical men. 
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There were no undergraduate students. At 
about this time, Lafleur, the two brothers 
McRae, Barker, Futcher, Cullen and the 
two McCallums were all Canadians con- 
nected with the hospital, and all went on 
to distinguished careers. Through his 
former acquaintance with Osler, Olmsted 
met the other chiefs, who were extremely 
kind to him. He made a particular friend 
of Howard A. Kelly who had married a 
German girl who spoke only a little English. 
She made Olmsted very welcome, as she 
loved to chat in her native language. Kelly 
had a summer home on the Magnetawan 
and used to visit Hamilton on the way to 
or from the cottage. 

Kelly was also responsible for bringing 
to America a young German illustrator 
named Max Brédel, who was responsible 
for the beautiful illustrations in Kelly's 
books. He later started the first school of 
medical art in the country. Many of us are 
familiar with his beautiful drawings, which 
illustrated so many articles and textbooks 
during this time. 

As well as Johns Hopkins, Olmsted en- 
joyed visiting the Mayo Clinic, where he 
had many friends, particularly Donald 
Balfour, whom he had known in Hamilton, 
and who always made him welcome and 
demonstrated anything new in the field 
of surgery that had come out of that great 
institution. 

As time went by, his volume of work 
increased but he always managed time 
for his fishing and duck shooting which 
he enjoyed to the full, and many a ward 
nurse learned to cook brook trout for some 
particular patient under the doctor’s eagle 
eye. He had also become interested in golf 
and not only enjoyed the game itself but, 
as chairman of the greens committee over 
a long period, became quite an expert on 
the turf and landscaping and thus improved 
the course immensely over a period of 
years. Once a year a team from a Toronto 
club arrived for a friendly match. One of 
the visiting club members had the same leg 
disability as Olmsted, so naturally they 
were matched together and as their games 
were about equal, many an epic struggle 
went on between the two. 

During the earlier years of his practice, 
much of the emergency surgery was of 
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necessity performed on the kitchen tables 
in the surrounding communities. As roads 
and methods of transportation later im- 
proved, more and more of this type of work 
was brought into the local hospitals. It 
was at this period that Olmsted got his 
greatest pleasure out of teaching. Although 
there was no university in connection with 
the Hamilton hospitals, the doctor always 
managed to have a group, large or small, 
when he made his rounds and usually the 
listeners were well rewarded. He always 
stated that the proper use of the powers 
of observation was one of the most import- 
ant diagnostic aids. When he was fortunate 
enough to discover a patient with a glass 
eye on the wards, all available nurses and 
interns were immediately gathered up for 
a diagnostic clinic with pungent remarks on 
the subiect of observation. 

Olmsted was a great believer in the use 
of gas anesthesia when this type of medium 
was introduced and performed many of his 
so-called minor operations under _ this 
medium when Donald Warren and the late 
William Cody became proficient in its use. 
A medical confrére presented himself one 
day with a nasty infected finger and the 
suggestion was made that he have a “whiff 
of gas” before incision. The patient replied 
to this that “I have opened hundreds of 
these things by freezing them with ethyl 
chloride”. Olmsted said, “I'll tell you what 
we'll do. You freeze your finger and when 
it is ready let me know and [ll open it”. 
When he got the word, he laid the finger 
wide open and for a few minutes the air 
was blue. The answer to these words was, 
“Well, doctor, it hurt all your hundreds of 
patients just as much as it did you”. 

The doctor liked a winter golfing holiday 
and used to go down to Bermuda, taking 
with him Nicol Thompson, a good friend 
and the professional at the Hamilton Golf 
and Country Club. On one of his visits he 
fell and injured his good leg (avulsion of 
the quadriceps tendon from the patella). 
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Not long before this happened, the article 
of Gallie and LeMesurier on the fascial 
repair of ruptured patellar tendon had 
appeared. So, after one of his Bermuda 
friends had applied a cast, he made tracks 
for Toronto, where Gallie and LeMesurier 
effected a repair so beautifully that he 
never had any trouble or complaint for the 
remainder of his days. 

In the early 1920's, a group of younger 
surgeons were coming into their own and 
the doctor took the greatest interest in their 
development. The late Dr. J. K. McGregor 
in thyroid surgery, Dr. F. B. Mowbray in 
the newly developed surgery of the chest, 
Dr. D. U. McGregor in urology, and Dr. 
E. C. Janes with new techniques in ortho- 
peedics, such as leg lengthening operations 
and hip pinning, were fascinating to Olm- 
sted, who in return poured out his knowl- 
edge gained over the years to his younger 
colleagues. 

He also took a great deal of interest in 
the pathological studies of his surgical 
patients, with the result that he and Dr. 
W. J. Deadman, who was at this time 
pathologist at the local hospital, became 
the greatest of friends. 

Olmsted during his career belonged to a 
number of medical societies, but he was 
very much flattered when he was invited to 
become one of the first Canadian members 
of the American Surgical Society, a group 
that he much admired and enjoyed after 
his election to membership. 

With his busy practice, friends, and 
varied interests, the years passed pleasantly, 
and until his death in 1937 he kept his 
enthusiasm and interest in all that went on 
about him. He left a community which 
sincerely mourned his passing. The fact that 
an appreciation, appearing in the Canadian 
Medical Association Journal, was signed 
by Archibald Malloch, the son of his great 
friend and associate, would have given him 
great comfort and pleasure. 
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OBSERVATIONS ON THROMBOSIS AND ENDOTHELIAL REPAIR 
FOLLOWING APPLICATION OF EXTERNAL PRESSURE TO A VEIN* 


H. ROCKE ROBERTSON, B.Sc., M.D., C.M., F.R.C.S.[C], F.R.C.S.(Edin.), F.A.C.S.,+ 
J. R. MOORE, B.A., M.D., C.M., F.R.C.S.[C], F.A.C.S.£ and 
W. A. MERSEREAU, M.A., Vancouver, B.C. 


[HE CAUSE OF thrombosis in veins is, in 
nost instances, quite obscure. Traditionally, 
hanges in the blood flow, in the composi- 
ion of the blood and in the vessel wall 
tself are blamed, but the roles of these 
actors in the initiation and propagation of 
. thrombus are almost as ill-defined today 
s they were in the days of Virchow, who 
irst enumerated them. 

Interest in the behaviour of the vascular 
vall in response to a variety of stimuli 
1as been renewed by the observations of 
Yhambers and Zweifach,! O’Neill,? Samuels 
ind Webster,* and McGovern,’ and, more 
ecently, by Poole, Sanders and Florey’ 
vho observed the process of repair of the 
rabbit’s aortic endothelium following direct 
trauma. 

The purpose of the present study was 
to observe the effects upon the vein wall 
of pressure applied directly to its external 
surface and, by varying the amount of pres- 
sure and the duration of its application, 
to form some estimate of the fragility and 
recuperative powers of the endothelium and 
of the degree of injury necessary to produce 
thrombosis. 


METHOD 


Four hundred and fifty adult Wistar rats of 
both sexes, weighing from 150 to 250 grams, 
were used. The animals were anzesthetized with 
intraperitoneal pentobarbital (Nembutal) in the 
dosage 6 mg./100 grams. Using sterile instru- 
ments, the abdomen was opened and the vena 


°From the Department of Surgery, University of 
British Columbia. 
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January 1959, Vancouver, B.C. 
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‘Fellow in the Trauma Research Unit, University 
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cava exposed by gently displacing the gut. A 
sterilized pressure foot, approximately 4 mm. 
in diameter, projecting below the weight pan 
of a lever (Fig. 1) was then applied to the 





Pressure Foot 


~~inferigf Wena Cav 
J RM 
Wanton 


Fig. 1.—Method of applying pressure to the inferio 
vena cava. 


surface of the vein. If the pressure was to be 
applied for more than a few minutes, the ab- 
domen was closed about the pressure foot to 
prevent dehydration. Records were kept of the 
degree of pressure applied, its duration and the 
site of the pressure in relation to the renal veins 
or other large branches of the vena cava. If the 
immediate effect of the pressure was to be ob- 
served, the vein was stained and fixed (see 
below) as soon as the pressure foot was re- 
moved. In order to study the progress of events 
after the injury, groups of animals were anzs- 
thetized with ether and their veins prepared at 
the following intervals after removal of the 
pressure and closure of the abdomen: three hours, 
24 hours, 48 hours, 60 hours, 72 hours, 84 
hours, 96 hours and 144 hours. In the intervals 
the animals were kept in their cages and offered 
water and their usual food. 


Technique of Vein Preparation 

The following is a modification of Mann’s 
perfusion technique® and similar to that used 
by Poole, Sanders and Florey.* In the anzs- 
thetized animal, a femoral vein was exposed 
and a 20 gauge needle inserted. Both jugular 
veins were divided to permit drainage and the 
perfusion of 5% dextrose in water started im- 
mediately (the level in the reservoir being ap- 
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Fig. 2.—Normal endothelium of the rat inferior vena cava, Silver nitrate and Harris’s 


hematoxylin (x 500). 


proximately 40 inches above the animal). When 
the perfusate came through clear, usually within 
30 seconds, 4.0 ml. of 0.4% silver nitrate solution 
was injected rapidly via the perfusion tubing, 
the flow of dextrose solution being momentarily 
checked. Death of the animal usually occurred 
at this time. The excess silver nitrate was flushed 
out with a short (30 seconds) perfusion of 5% 
dextrose in water and this was followed by 
perfusion with 10% formalin in normal saline for 
five to 15 minutes. 

The thoracic inferior vena cava was opened 
longitudinally and dissected out, beginning at the 
right atrium. This dissection was facilitated by 
continuing the perfusion. The vein was then 
divided just above the diaphragm and _ placed 
on a slide, endothelial surface uppermost. Similar 
sharp dissection freed the remainder of the vena 
cava below the liver and this section was placed 
on a slide in the same manner. The slide was 
then flooded with Harris’s haematoxylin. The 
section was examined until such time as nuclear 
staining was judged to be satisfactory and then 
the haematoxylin was washed off with 5% dex- 
trose in water. A cover slip was applied and 
held in place by aluminum foil and the prepara- 
tion immersed in 10% formalin for 24 hours 
and then dehydrated by serial passage through 
graded alcohols. Clearing was obtained by im- 
mersion of the slide in xylol for 24 hours and 
the preparation was then mounted (permount). 


The vene cave of 450 rats were ex- 
amined. Eighty-six served as controls and 


these were prepared and examined in 
groups at intervals throughout the study 
The control experiments were designed to 
assess the effect upon the endothelium ol 
the anesthetic agents and techniques, of 
the perfusion and the subsequent dissection 
and of the operation to expose the vena 
cava, The thoracic vena cava and the ab- 
dominal vena cava above and below the 
point of pressure also served as controls. 
The normal vein wall, as revealed by this 
technique and seen in contro] animals and 
in the experimental animals at a distance 
from the injured zone, consists of a sheet 
of endothelium composed of fairly regularh 
placed pale basophilic rounded nuclei 
rarely with nucleoli, surrounded by ; 
clear cytoplasm. The apparent cell bound. 
ary is a wavy thin line of argyrophilic 
substance outlining a roughly diamond 
shaped area with its long axis in the lengtl 
of the vein (Fig. 2). Very rarely are two 
nuclei seen within one boundary. Jus 
beneath this layer lie numerous cells with 
elongated nuclei with blunted ends with 
their long axis disposed transversely. Th» 
cytoplasm of these cells, which are be- 
lieved to be muscle cells, is not see. 
clearly with this technique of staining. Dee} 
to these cells is a zone of whorled fibrous 
tissue with widely scattered nuclei and 
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Fig. 3.—Minimal injury to the endothelium produced by the application of 50 grams 
for 10 seconds. Animal perfused immediately after removal of pressure foot. Silver nitrate and 
Harris’s hematoxylin (x 500). 


running through this zone are seen numer- 
ous capillaries. External to this again is 
found a layer consisting for the most part 
of a fatty areolar tissue with numerous 
larger thin-walled vessels coursing through 
it. Scattered here and there in the external 
layers and especially grouped along the 
capillaries, numerous mast cells are seen. 


EFFECTS OF PRESSURE 

(a) Low pressure for short duration.— 
No change was noted in the endothelium 
of veins upon which a very small weight 
(5 grams) was applied for a short time 
(10 seconds). However, a weight of 10 
grams applied for 30 seconds or 50 grams 
applied for 10 seconds regularly produced 
a localized lesion as shown in Fig. 3. 
Scattered over the surface in the region to 
which pressure was applied are seen zones 
occupying an area of one to four endo- 
thelial “cells” bounded by heavy argyro- 
philic lines corresponding in the main to 
the boundaries of the surrounding normal 
cells. Within these zones, closely arranged 
parallel lines of argyrophilic substance run 


transversely to the long axis of the vent. 
Between these lines the nuclei of the sub- 
endothelial muscle fibres can be made out 
(Fig. 4), and here and there the nuclei 
of the “involved cells” are seen lying in 
approximately the same plane as the paral- 
lel lines, These changes were seen in every 
instance in which the above pressures were 
applied (10 rats), That they are reversible 
is strongly suggested by the fact that in 
those cases (11 rats) where the examina- 
tion was carried out five or more hours 
after removal of the weight, the endo- 
thelium appeared normal. The progression 
of disappearance of the lesion is indicated 
by the fact that of seven animals examined 
at 2 hours all still showed the lesion, while 
of 12 animals examined at 3 hours seven 
showed the lesion and in five it was not 
present and presumably had disappeared. 
There was no evidence of cellular prolifera- 
tion. 


b) High pressure applied longer.— 
5 > 
Weights of 100 grams and 200 grams were 
applied to the vena cava for one hour and 
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Fig. 4.—Argyrophilic lines parallel to smooth muscle fibres in the zone of injury, Silver 
nitrate and Harris’s hematoxylin (x 1700). 


for 3 hours respectively. The effects of the cellular ingrowth from the margins of the 
two weights were fundamentally the same _ lesion, and the process of repair as it was 
and consisted of destruction of the endo- observed to occur in a series of 54 rats to | 
thelial layer with frequent formation of whose venz cave 100 grams pressure was _ | 
platelet and white blood cell thrombi. Re- applied for one hour is described as fol- | 
pair took place by means of endothelial lows: 





Fig. 5.—Part of the lesion seen immediately following the application of 100 grams for 
one hour, Silver nitrate and Harris’s hematoxylin (x 184). 











: 


3 Hi Ovtober 1959 THROMBOSIS AND ENDOTHELIAL REPAIR 9 





Fig. 6.—Thrombus and leukocytes seen on surface of a lesion three hours after the 
application of 100 grams for one hour, Silver nitrate and Harris’s hematoxylin (x 184). 


Immediately after the pressure foot was 
removed, the injured zone, approximately 
, 2 mm. in width and running across the vein, 

| was easily detected by the absence of endo- 

thelial cells and their replacement by ar- 
gyrophilic lines running at right angles to 
the long axis of the vein (Fig. 5) with 


> 








large numbers of platelets lying on the sur- 
face. Examination of specimens three hours 
after removal of the pressure foot revealed 
masses of leukocytes on the surface and in 
the deeper layers of the wall. Platelets and 
platelet thrombi were a common feature 
(Fig. 6). Fusion in places between the 





Fig. 7.—Lacy network of argyrophilic material on the surface of a lesion three hours 
after the application of 100 grams for one hour. Silver nitrate and Harris’s haematoxylin (x 1800). 
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Fig. 8.—Nucleoli in cells adjacent to lesion 24 hours after the application of 100 grams 
for one hour. Silver nitrate and Harris’s haematoxylin (x 1700). 


argyrophilic lines was now seen, lending 
the appearance of a lacy network (Fig. 7). 

At 24 hours, the first signs of repair were 
seen in the form of the development of 
nucleoli in the endothelial cells surround- 
ing the injured zone (Fig. 8). The numbers 


of white blood cells on the surface had 
decreased markedly but the lacy network 
of argyrophilic substance was still prom- 
inent. By 48 hours mitotic figures had ap- 
peared in the surrounding cells and actual 
division could be seen (Figs. 9-11). At the 
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Fig. 9.—Mitosis of endothelial cells at the edge of a lesion 60 hours following applica- 
tion of 100 grams for one hour. Platelets are visible on surface of lesion, Silver nitrate and 


Harris’s haematoxylin (x 1700). 
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Fig. 10.—Mitoses of endothelial cells adjacent to lesion. Examined 84 hours after 
application of 100 grams for one hour. Silver nitrate and Harris’s hematoxylin (x 1700). 


same time, on the surface of the lesion fusi- 
form cells were found, Some of these had 
long filamentous extensions, others were 
actively dividing (Figs. 12 and 13). In the 
deeper layers of the wall, the connective 
tissue cells showed evidence of marked 
activity in the form of the appearance of 
young fibroblasts. In some _ specimens 
where 200 grams had been applied to the 
vein for 3 hours, mitoses in the smooth 
muscle cells were seen at 48 hours. 

Between 60 and 96 hours the ingrowth 
of endothelium from the periphery was 
completed. The cells were much smaller 
and more closely packed than normally and 
they were jumbled (Fig. 14). Mitotic fig- 
ures were still seen in considerable num- 
bers. Any thrombi seen at this stage were 
fully endothelialized (Fig. 15). Platelets 
and white blood cells were no longer found. 
By 144 hours mitoses had ceased, a few 
nucleoli were seen, endothelialized thrombi 
were still present and the cells were still 
closely packed and jumbled. Deeper in the 
vessel wall immature cells were no longer 
seen. 


External Pressure 
Changes in the inferior vena cava similar 
to those described above were produced in 


a group of eight animals by applying pres- 
sure to the intact abdominal wall by a 
weight of 600 grams transmitted through 
a 7 mm. wide bar of wood placed across 
the abdomen for times varying from 2 min- 
utes to 3 hours (Fig. 16). 


COMMENTS 


Method: It should be emphasized that in 
the above method every effort was made 
to avoid injuring the vein in any other way 
than that due to the experiment. Investi- 
gation showed that a light pinch with deli- 
cate ophthalmic forceps, even up to three 
hours after death, produced changes in the 
endothelium similar to those just de-cribed; 
hence the necessity of full fixation of the 
specimen prior to its dissection. Artefacts 
developed from time to time, particularly 
during the early part of the work (a bub- 
bling appearance of the cement lines, a 
building up of argyrophilic substances in 
blob; along the cement lines, etc.) and 
these may well have been due to technique. 
They were rarely seen once a standard 
method was evolved and rigidly followed. 
It is entirely possible that the stigmata and 
stomata described by others may be arte- 
facts brought out by a particular technique. 
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Fig. 11.—Endothelial cell mitosis at periphery of lesion, Argyrophilic lines participating 
in the development of the daughter cells. Silver nitrate and Harris’s haematoxylin (x 1700). 


INTERCELLULAR CEMENT 


The intercellular “cement” substance, 
which according to Silver? was first demon- 
strated by V. Krause in 1843, has been the 
focus of conjecture and controversy. Its 
chemical nature has not been finally de- 
termined and there is even doubt (Sin- 


apius*) that these lines represent cell 
boundaries. Our observations in the course 
of these experiments confirm the findings 
of those who have stained these “lines” with 
silver, heparin toluidin blue and_ indigo 
tetrasulphonate methylene blue, and in ad- 
dition we have shown that they stain with 


ee 


; Fig. 12.—Fusiform cells and platelets on the surface of a lesion examined 60 hours 
after the application of 100 grams for one hour, Silver nitrate and Harris’s haematoxylin (x 800). 
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Fig. 13.—Mitosis of a fusiform cell on the surface of a lesion examined 48 hours after 
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the application of 100 grams for one hour. Silver nitrate and Harris’s hematoxylin (x 1100). 


alcian blue. We cannot agree with the 
views of Sinapius, for in all the specimens 
that we have studied the relative positions 
of nucleus, surrounding cytoplasm and the 
“lines” suggest that the lines are, in fact, 
cell boundaries. We have rarely seen a 
line crossing a nucleus and seldom seen an 
empty space surrounded by lines. Further- 


more, as demonstrated in Fig. 11, the “lines” 
have been seen to participate in the process 
of cell division just as a cellular membrane 
does, and in the dividing cells the cyto- 
plasm which becomes “foamy” at the time 
of division is sharply bounded by these 
lines (Fig. 9). 





Fig. 14.—Irregularly arranged endothelial cells at a point where 96 hours previously 
100 grams had been applied for one hour, Silver nitrate and Harris’s hematoxylin (x 800). 
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Fig. 15. inubitld lialized Sena on a repaired surface of a lesion examined 72 


hours following the application of 200 grams for three hours. 


haematoxylin (x 184). 


The relationship of the argyrophilic lines 
found on the injured surface to the inter- 


cellular cement lines is not clear, The rea- 
son for their linear distribution at right 
angles to the long axis of the vein is that 
they lie in the troughs between the fibrils 
of the underlying circular muscles, for in- 
variably they are to be found lying on 
either side of the elongated nuclei (Fig. 4) 
of the muscle cells. 


THE PARTICIPATION OF LEUKOCYTES AND 
PLATELETS 


A prominent feature of the process 
after application of pressure was the ap- 
pearance of leukocytes (predominantly 
polymorphonuclear) on the surface of the 
lesion and in the depths of the vessel wall. 
They appeared in profusion within three 
hours of removal of the pressure, but at 
24 hours their number was greatly dim- 
inished, By this time the predominant cell 
was the monocyte. Of some interest * as 
the silver staining film to be seen between 
white blood cells lying together, and 
occasional silver staining granules seen 
within the cells suggesting phagocytosis. 


Silver nitrate and Harris’s 


Platelets (verified in some instances by 
use of Wright's stain) appeared within 
three hours and were still present on the 
lesion in large numbers at 60 hours and 
occasionally (Figs. 9, 12, 13) at 72 hours. 
We have not seen platelets adhering to in- 
tact endothelium. 


THROMBUS FORMATION 


In approximately one-half the animals 
subjected to 100 grams pressure for one 
hour, structures that we judged to be 
thrombi formed. They consisted of amor 
phous masses of basophilic staining ma. 
terial with platelets and white blood cell: 
and occasionally red blood cells enmeshed 
The incidence of thrombosis in animal: 
subjected to a pressure of 200 grams for 
three hours was considerably greater, oc- 
curring in 27 out of 30. In some animal: 
examined at 48 hours endothelialization o 
the thrombus could be seen with numerou 
endothelial cells undergoing mitoses cover 
ing its surface. The process of endothelial 
ization of the thrombi was complete i 
most of the animals examined more thai 
60 hours after the injury. In only one ani 
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Fig. 16.—Lesion produced by the application of 600 grams for one hour to the abdomen 
of an anesthetized rat. Small islands of undamaged cells are seen. Silver nitrate (x 60). 


mal out of 74 in which thrombi developed 
was the lumen of the vein obliterated. 


THE REPARATIVE PROCESS 


With light pressure applied for a short 
time a recognizable lesion was regularly 
produced, It was characterized by the de- 
velopment of “harp-like” lesions on the sur- 
face without apparent disturbance of the 
underlying cell. Absence of this lesion in 
animals similarly treated but who lived for 
more than five hours after withdrawal of 
the pressure strongly suggested that the 
lesion was reversible. Greater pressure ap- 
plied for longer produced an ulceration 
of the endothelial surface and the process 
of repair in these instances was, as de- 
scribed by Poole et al.,° one of ingrowth of 
endothelial cells from the margin of the 
“ulcer”. The earliest evidence of cellular 
activity was the appearance, within 24 
hours, of nucleoli in the surrounding rela- 
tively undamaged cells with mitoses first 
observed at 48 hours, Fusiform cells (Figs. 
12 and 13) believed to be migrating in- 
growing endothelial cells were also seen 
on the surface of the lesion at 48 hours. 
Giant cells, as described by Poole, and as 


we have seen them in rabbits and humans, 
were rarely seen in the rats used for these 
experiments. Surface healing was complete 
by 96 hours in all veins subjected to a 
pressure of 100 grams for one hour. 


DISCUSSION 


It is possible that some cases of thrombo- 
phlebitis in humans can be traced to the 
effects of direct pressure upon the vein. 
Perhaps this is the mechanism in those in- 
stances where thrombophlebitis occurs in 
people who sit in a cramped position for a 
long time in air raid shelters, aeroplanes 
or even automobiles, or in those whose 
calves are compressed as they lie on an 
operating table. In the experiments de- 
scribed above, it has been shown that the 
slightest touch will produce a lesion of the 
endothelium and that a light weight (50 
grams) applied for a short time (30 min- 
utes) will frequently produce a thrombus 
while heavier weights will invariably do 
so if left on long enough. It has been shown 
too that pressure through the intact ab- 
dominal wall will produce endothelial 
damage and thrombosis in the vena cava. 
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Undoubtedly pressures of a type and 
degree equivalent to those used in these 
experiments must be exerted many times 
a day on the veins of even the most seden- 
tary people and it is quite possible, even 
probable, that as a result of these unnoticed 
injuries the process of endothelial damage, 
thrombosis and repair is constantly taking 
place in various parts of the body. 

The fact that thrombophlebitis is not 
an exceedingly common disease suggests 
strongly that trauma alone, even though it 
readily induces thrombosis, is seldom suffi- 
cient to initiate the propagating thrombus 
that is the essential feature of thrombophle- 
bitis. Some other factors, as yet unidentified, 
must be present to permit or to stimulate the 
progression of the thrombus that may be 
initiated by trauma. 


SUMMARY 


The effects of pressure applied to the 
external surface of the inferior vena cava 
of the rat have been observed and an 
estimate has been made of the degree and 
duration of pressure required to produce 


a recognizable lesion of the endothelium 
and to induce thrombosis. 


This study was supported by a grant from the 
National Research Council of Canada, 


REFERENCES 


CHAMBERS, R. AND ZWEIFACH, B. W.: Inter- 
cellular cement and capillary permeability, 
Physiol. Rev., 27: 436, 1947. 

2. O'NEILL, J. F.: Effects on venous endothelium 
of alterations in blood flow through vessels 
in vein walls, and possible relation to 
thrombosis, Ann. Surg., 126: 270, 1947. 

3. SAMUELS, P. B. AND WessTeER, D. R.: Role 
of venous endothelium in inception of 
thrombosis, Ann. Surg., 136: 422, 1952. 


Vol. 3 


4, McGovern, V. J.: Reactions to injury of 
vascular endothelium with special reference 
to problem of thrombosis, J. Path. & Baci., 
69: 283, 1955. 

5. Poorer, J. C. F., SanpERs, A. G. AND FLORE /, 
H. W.: The regeneration of aortic end)- 
thelium, J. Path & Bact., 75: 133, 1958. 

Mann, G.: Physiological histology: metho:ls 
and theory, H. Hart, Oxford, 1902. 

. Sttver, M. L.: Colloidal factors controllir g 

silver staining, Anat. Rec., 82: 507, 195). 

. Stnapius, D.: Ueber Grundlagen und Bede :- 

tung der Vorversilberung und verwandt :r 

Methoden nach Untersuchungen am Aort:. 

nendothel, Ztschr. Zellforsch., 44: 27, 1953. 


RESUME 


La cause de la thrombose veineuse est fot 
mal connue; les modifications du courant sanguin, 
de la composition sanguine, et des altérations ce 
la paroi vasculaire ont été invoquées, bien qua 
vrai dire on n’en sache guére plus long 4 lhewe 
actuelle qu’au temps de Virchow. La_ présente 
étude se propose d’observer les effets d’une con- 
pression appliquée directement sur la surface 
externe des vaisseaux. Pour ce faire, on a utilisé 
450 rats adultes de race Wistar, pesant entre 150 
et 250 g. Aprés anesthésie, abdomen était ouvert 
sur la ligne médiane et la veine cave inférieure 
exposée; un petit appareil, spécialement concu 
pour ce but, était mis en place, stérilement, sur 
cette veine, y appliquant une pression mesurable. 
Les veines étaient ultérieurement prélevées a des 
intervalles de temps variables, et fixées selon une 
technique de perfusion de Mann modifiée. Des 
examens histologiques furent alors pratiqués 

Les résultats peuvent étre résumés comme suit: 
Faible compression, pendant un temps court.— 
Aucune modification n’est visible dans les veines 
ayant recu une pression de 5 g. pendant 10 
secondes. Des pressions de 10 g. appliquées pen- 
dant 30 secondes produisent des lésions discrétes, 
et probablement réversibles. Forte compression, 
appliquée pendant longtemps. —I] s’agit ici ce 
poids de 100 et 200 g. appliqués pendant une et 
trois heures. On s’apercoit alors qu'il se fait une 
destruction de Tendothélium, et qu'un petit 
thrombus se forme, La réparation peut parfois 
survenir, par prolifération des cellules endothéliales 
des bords de la lésion. Certains points en relation 
avec ces expériences (substance intercellulaire, 
formation du thrombus) sont alors discutés, Des 
conclusions, en rapport avec les phénomeénes 
observés en clinique, sont apportées. 
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POLYPS OF THE RECTUM AND COLON IN CHILDREN 
A Ten Year Review at the Hospital for Sick Children, Toronto 


A. S. MALLAM, M.R.C.S., L.R.C.P.* and STUART A. THOMSON, M.D.,+ Toronto 


FECTAL BLEEDING in children still consti- 
t ites a problem in diagnosis and intestinal 
polyps account for 19% of the cases. Other 
f equent causes are enterocolitis, intussus- 
c»ption, Meckel’s diverticulum and anal 
f ssures. 

Benign polyps in the large bowel account 
for 0.1% of all pediatric admissions in the 
| rger centres. The sex incidence shows a 
s ight preponderance of males, of the order 
ct 58%. The age group most commonly 
:ffected, as reported by most authors, lies 
i1 the two to six year range with the lower 
| mit showing the highest individual inci- 
cence. 

The great majority of patients have 
isolated polyps. The figure quoted from 
reported cases is around 80%, the remain- 
ing 20% being made up of patients with 
up to 10 polyps. Multiple polyposis is rare 
(Table I). 


TABLE I.—NuMBER oF Po.Lyps PER PATIENT* 


Author and year 


Horrilleno,! 1955. . 

Kennedy, ® 1931 

Kerr,? 1948... . 

Harris,® 1953... . 

Castro,! 1955. . ee 
Turell and Maynard,® 1956 .. 
H.S.C., 1959. ... 


reports that 51% of all polyps seen in 
children (with less than 10 polyps) were 
within reach of the sigmoidoscope, i.e., 
within 24 cm. of the anus. Horrilleno, 
Eckert and Ackerman! reported that in 
their series 72.7% of polyps could be felt 
digitally per rectum (Table II). 

Colonic polyps in children are distin- 
guished from the adenomatous types found 
in adults by their unique microscopic struc- 
ture* and also by the patients’ age differen- 
tiation. No comparable polyps are found in 
the teen-age group. The adult type appears 
at a later age, usually from the third decade 
on, and is composed primarily of pro- 
liferative glandular elements. 

These childhood polyps are generally 
ovoid and flattened like a pod, while others 
may resemble a mushroom on a stalk. They 
are usually the same colour as the mucous 
membrane.‘ They may be pedunculated 


Single Multiple 
Total No, ——————— lt ie hes 
of cases 


No. cases q 

27.3 
29.2 
32.0 
21.2 
16.7 
17.6 
25.1 


No. cases Qq 


72.7 15 
70.8 14 
68.0 32 
78.8 14 
82.4 12 
74.8 46 


55 40 
49 34 
100 68 
70 52 
30 25 
68 56 
183 137 


*This table is patterned after Horrilleno, Eckert and Ackerman.! 


Polyps are most often found in the rec- 
tum, with the sigmoid colon as the next 
most frequent site. Thereafter, the descend- 
ing colon, splenic flexure and transverse 
colon are about equally affected, after 
which the distribution trails off rapidly 
until the caecum is reached. Patients with 
more than one and less than 10 polyps 
follow this general distribution. One author® 


Assistant Chief Resident Surgeon, The Hospital 
for Sick Children, Toronto. 

tAssociate Surgeon, Hospital for Sick Children, 
Associate Professor of Surgery, University of 
‘Toronto. 


(75%) or sessile (25%). The size ranges 
from 0.5 to 3 cm., the greatest number 
being about 1.5 cm. in diameter. The stalks 
vary correspondingly in length and dia- 
meter, the average one being 1.5 cm. long. 
The consistency is firm and rubbery’ ° 
while the surface may show evidence of 
erosion or ulceration, making it friable and 
giving rise to hemorrhage. When they are 
situated in the rectum, prolapse of the 
polyp may occur through the anus. At any 
site, spontaneous amputation may occur 
from the passage of fecal material and 
peristaltic action of the bowel. These last 
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Fig. 


1.—Post-evacuation air contrast study of colon 


showing polyps as ring shadows. 


two factors may also be responsible for 
elongation of the pedicle. 

The childhood-type polyp is relatively 
smooth in appearance and composed of 
connective tissue elements interspersed 
with areas of inflammation and necrosis, as 
evidenced by cellular infiltration with 
lymphocytes, plasma cells and polymorpho- 
nuclear leukocytes. The presence of eosino- 
phils is a common characteristic. This in- 
flammatory reaction with fibrin formation 
may obstruct the mucous glands of the 
polyp and give rise to dilated cystic spaces. 
The surface is invariably covered with 
granulation tissue, which bleeds readily. 
Gordon et al.® formulate four criteria for 
malignancy, any three of which they con- 
sider sufficient evidence for a diagnosis of 
malignant change in an adenoma: “(1) 


TABLE II. 
No. of 


cases 


Author 
Kennedy*. . 49 39 
Harris® é Oe 70 58 
Castro‘.... eae 30 19 

Meee : 183 142 


Rectum 


Vol. 3 


Stratification of epithelial cells with hype r- 
chromatic nuclei; (2) mitotic activity; (< ) 
absence of goblet cells; and (4) the pres- 
ence of large nucleoli.” In their series >f 
104 patients, they found nine (8.5% ) wl.o 
had one or more polyps showing maliz- 
nancy, i.e., carcinoma in situ. Invasie 
carcinoma was not encountered in any of 
58 cases from which polyps could be ey- 
amined. (The boundary line for invasion 
is the muscularis mucosze or basement 
membrane.’ ) 

Familial tendency is difficult to assess 
and the evidence is not very conclusive, 
but it may be said that in cases with few 
polyps, the family history has no signi- 
ficance, whereas cases of multiple polyposis 
do occasionally show a familial trait. 

Symptoms and signs of large bowel polyp 
are few, but rectal bleeding is complained 
of in 99% of cases. This may vary in degree 
from flecks of bright blood in the stools, 
and small amounts of blood associated with 
defeecation, to large amounts colouring the 
water in the toilet bowl. In rare cases, 
severe bleeding requiring blood transfusion 
may be seen. The passage of excessive 
mucus in the stools was reported by as 
many as 29% of patients in one series," 
although this figure is not confirmed by 
other authors. 

Abdominal pain, usually described as 
cramps, occurs in about 20% of patients 
afflicted with polyps, according to the litera- 
ture, but in this series the incidence was 
found to be about 5%. The pain is prob- 
ably due to traction on the base of the 
pedicle during the passage of faecal ma- 
terial and peristaltic activity. 

Prolapse of rectal polyps is a variable 
feature, with a frequency ranging betwe: n 
16 and 60%. In this series, prolapse w 1s 
a sign in 24% of all cases; and constitut: ¢ 
the second most frequent complaint of t :« 
child. Diarrhoea occurs in about 16% >t 


LoOcATION OF PoLyps* 


Above 


Sigmoid sigmoid 


81.3 - 4 
82.9 16 .§ 6 


63.3 4 3. 5 
77.6 38 40 


Percentages relate to total number of cases in each series. 
*This table is patterned after Horrilleno, Eckert and Ackerman!. 
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ported cases and has a definite relation- 

ip to the number of polyps present, being 

major feature in cases of multiple 

ilyposis (Table III). 

Examination of suspected cases of intes- 
i1al polyps begins specifically with a 

gital rectal examination. As previously 

entioned, one author reports positive 

dings from digital examination in 72% 

his series.’ This is followed by a procto- 

ypic and sigmoidoscopic visualization of 

e rectum and recto-sigmoid region of the 

testine following suitable bowel prepara- 

im. This examination, as also shown 
.tlier, may be positive in up to 50% of 
% ses.° 

The position of the patient for this pro- 
cedure varies amongst operators. The prone 
jackknife position with the pelvis supported 
on a pillow is preferred by some,’ or the 
knee-elbow position. The lithotomy posi- 
tion is recommended by others* since the 
majority of adenomas occur on the posterior 
wall of the rectum and pelvic colon and 
could be missed if the knee-elbow position 
is used. At this hospital, preference has 
developed for the left lateral or Sims posi- 
tion with the pelvis elevated on a sandbag. 

Sigmoidoscopic examination is best car- 
ried out under general anesthesia in chil- 
dren. Heavy sedation may be sufficient in 
older children, if indicated. For children 
under two years of age, an infant procto- 
scope may be used* but over this age the 
adult instrument is satisfactory. 

The next step in the investigation is 
barium enema examination, and it is ad- 
visable to have an interval of at least 24 
hours between sigmoidoscopic examination 
and this procedure during which the bowel 


TABLE III. 


No. of 


Author and year cases 


Horrilleno,! (1955) . 55 
Kennedy, ® (1941) 19 
Kerr,? (1948) 

Castro,' (1955). . 30 
104 


Gordon,? (1957) 


HS.C., (1959) 183 


*This table is patterned after Horrilleno, 
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Age Incidence 


No. of cases 
50 


Age in years 


Fig. 2.—Age incidence. 


is further prepared. A non-residue diet of 
clear fluids is given for the previous 24 
hours with a dose of castor oil about 20 
hours beforehand. This is followed by an 
enema or enemas till clear on the morning 
of the examination. The technique of this 
examination varies at different centres, but 
the most generally used method is single- 
contrast examination under fluoroscopy 
followed by post-evacuation air contrast 
studies and spot films. The polyps show 
up as ring shadows of increased density 
(Fig. 1). 

Treatment of those polyps which lie 
below the pelvic floor consists of removal 
by means of cold biopsy punch or electro- 
diathermy snare, followed by electro- 
coagulation of the base with a ball-point 


SYMPTOMS AND SIGNns* 


Diarrhea 
o) (%) 


Bleeding 
(%) 


Prolapse 


Abd. pain 
(%) (% 


55 34 10 
(100) (61.8) (18.1) 

43 14 13 
(87.8) (28.8) (26.5) 
100 28 18 
(100) (28) (18) 

30 5 
(100) (16.7) 

99 19 29 
(95.2) (18.3) (27.9) 
182 44 10 
(99.5) (24) (5.5) 


Eckert and Ackerman!. 
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TABLE IV 
Incidence 
0.1% 


0.075% 
O.1% 


Hospital _ 


Mayo C linic (Gordon et al.)°. 
St. Louis Children’s (Horrilleno)* 
H.S.C., Toronto. 


electrode. For those polyps above the pelvic 
floor, laparotomy and transcolonic resection 
of the polyp is employed, after suitable 
bowel preparation. A useful adjunct to the 
location of polyps in the large bowel dur- 
ing laparotomy is the passage of a sterile 
sigmoidoscope up and down through a 
colotomy opening. 


TABLE V.—NvumsBer oF Po.yps PER PATIENT 


No. of cases 


137 
27 
11 

5 
l 
2 
183 


No. of polyps 


In cases of diffuse polyposis, segmental 
resection of the colon or subtotal colectomy 
with ileo-rectal anastomosis is performed. 
There is a risk of recurrence in the re- 
tained rectum and the possibility of carcin- 
oma in later years® but this is considered 
preferable to that of ileostomy. Careful 
follow-up is mandatory, and local recur- 
rences in the rectum can be dealt with 
through the sigmoidoscope. 

In some cases, where a few polyps are 
beyond the reach of the sigmoidoscope, it 
may be wise to wait for a year or two 
to observe the progress of the disease,” in 
case it shows a vigorous recurrent tendency. 
One’s hand may be forced by excessive 
bleeding, pain or diarrhoea. However, treat- 
ment should be completed one way or an- 


TABLE VI 


11 cases 
3 polyps 


27 cases 
2 polyps 


137 cases 


Location 1 polyp 


Anus. 1 
Rectum... .. 104 . 20 
Sigmoid.... 22 d 6 
D. colon 3 
S. flex. 
T. colon. . 
ek... 
A. colon. . 
Crecum 
Total 


5 cases 
L nolyns 
¢ polyps 


L OF SURGERY Vol. 3 
other by the age of 15 years since tle 
threat of malignancy is slight below this 
age.° 

The recurrence rate is directly propc r- 
tional to the multiplicity of the polyps, b it 
there is always the possibility that sonie 
recurrences are unrecognized or miss¢d 
polyps from a previous occasion. 

Bush? describes a method of injecti g 
India ink into the base of a polyp for 
future identification, but this procedure h is 
not been popularized owing to the risk >f 
perforation of the bowel wall with the 
needle tip when working at the far end of 
a proctoscope. 

Complications, apart from massive 
hemorrhage, are mostly those following 
operative procedures, such as perforation 
of the bowel wall during electrodiathermy. 
Adhesions and/or bowel obstruction may 
follow laparotomy, and evisceration and 
incisional hernia may likewise occur. The 
malignancy potential is extremely low. 


PERSONAL SERIES 


The study of rectal and colonic polyps 
at the Hospital for Sick Children was over 
a ten-year period from January 1948 to 
December 1957 inclusive, and involved 183 
cases, an incidence of 0.1% of total hospital 
admissions over this period (Table IV) 
One hundred and five (57.4%) of these 
patients were males, which agrees with the 
findings of other authors. 

The age group most frequently involved 
in this series was two to three years and 
the majority of cases were within the two 
to six year period (Fig. 2). The youngest 
patient was a boy of 14 months and the 
oldest a boy of 13 years. 

Of the 183 cases studied, 137 had solita y 
polyps and only two had more than fie 


DISTRIBUTION OF PoLyps 


1 case 
9 polyps 


1 case 
5 polyps 


Totals 


1 
179 
38 
10 
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TABLE VII.—Symproms ANpb SIGNs 
No. of 
es 


cases / 


Bireding..... : 182 99.5 
Pi lapse 44 24.0 
POLS. s 10 §.5 
D arrhoea. ; 7 3.8 


p-lyps. A further breakdown is shown in 
Tible V. As regards distribution, 104 
o the 137 solitary polyps (75.9%) were 
fiund in the rectum. It will also be noted 
tl at in the cases with multiple polyps the 
g eater number are still found in the rectum 
( Table VI and Fig. 3). 

In 60% of this series the polyp was 
r-ported as pedunculated, but this figure 
n.ay not be too accurate because the point 
vas not clarified in every case. The polyps 
varied between 0.5 cm. and 3.0 cm. in 
diameter, and except for two cases they 
were typical, as described earlier. 

One of the unusual polyps was reported 
by the pathologist as a polypoid angioma 
aad was fulgurated in the rectum of a 
four year old girl, whilst the other con-  [RI¢ 1 _ 
sisted of a stalk with eight tentacles arising 


from the transverse colon of a three year Fig. 4.—Octopus-like polyp of transverse colon. 
old boy. The latter was treated by resection 


of the colon with end-to-end anastomosis. 
The pathologist reported an adenomatous 
polyp (Fig. 4). 

Family history was recorded as_ being 
positive only in three cases, one of which 
was a case of multiple polyposis, but this 
point was not stressed in the histories of 
more than a few cases as either positive or 
negative. Since the majority of cases were 
of solitary polyps, one may assume that 
the family history was of no significance 
except where recorded. 

Of the symptoms, pain was found in only 
10 cases (5.5% ) whereas of the signs, rectal 
bleeding was prominent, being reported in 

14.7 %o 182 cases (99.5%). Prolapse was next in 

frequency, there being 44 cases (24%). 

Diarrhoea occurred in seven cases (3.8% ) 

(Table VII). Digital examination of these 

children per rectum was recorded in 137 

cases, with 81 positive results (59.1%). 

Sigmoidoscopy was performed in 168 with 

136 positive findings. A barium enema ex- 

Fig. 3.—Diagram illustrating the percentage dis- amination was carried out in 125 cases with 


tribution of polyps in the Hospital for Sick Chil- ar j ; age 
inte atnhen mr : 95 positive reports and 30 negative findings 
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Fig. 5.—Polyp suspended through colotomy in sigmoid 


(Table VIII). It may be noted that polyps 
in the rectum are difficult to define during 
barium enema examination. In 29 cases 
an enema examination was performed after 
primary treatment and confirmed the effec- 
tive removal of the polyps. 


At this hospital, the method of barium 
enema examination is to run barium sus- 
pension containing 1% tannic acid into 
the colon under fluoroscopic vision as far 
as the hepatic flexure, care being taken 
to avoid descent of the barium into the 
ceecum. The patient then evacuates, leaving 
a coating of barium throughout the length 
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TABLE VIIL.—ExXAMINATION OF CASES 
No. of 

Examination cases Positive q 
Rectal. . 137 81 
Sigmoidoscopic. . 168 136 


Barium enema . 125 95 


59.1 
81.0 
76.0 


of the colon. During evacuation, barium 
fills up the ascending colon and caecum, bit 
if the caecum is previously filled, the bariur 
is forced through the ileo-ceecal valve an | 
fills the terminal ileum, thus obscurin : 
definition of the colon during subsequer t 
examination. After evacuation, air is 
pumped into the colon under fluoroscopy 
and frequent spot films are taken in antero- 
posterior and lateral projections (Fig. 1). 

Treatment varied according to the site 
of the polyps; of this series of 183 patients, 
five passed their polyp spontaneously. 
Fifty-three cases were treated by causing 
the polyp to prolapse through the anus 
where it was ligated and removed. Eighty- 
four cases were managed by electro-cautery 
or snare through the sigmoidoscope and 47 
cases required laparotomy, with trans- 
colonic polypectomy (Fig. 5). Before col- 
otomy, the bowel is given a 48 hour prep- 
aration. For the first 24 hours, a low 
residue diet is given and a combination 
of succinyl sulfathiazole and neomycin® 
is started orally to sterilize the bowel. 
Enemas are given each night and morning. 
Clear fluids are given for the second 24 
hour period and the antibiotic is continued. 
On the morning of the operation, a Levin 
tube is passed for continuous gastric suc- 
tion. The case with an octopus-like aden- 
oma had a local resection of the colon with 
end-to-end anastomosis, and another one 
had a subtotal colectomy with ileo-sigmoi | 
anastomosis (Table IX). This last case ha | 
five recurrences over an interval of fov- 


TABLE IX. 
Method 


No. of cas 8 
1. Spontaneous passage of polyp.. . 5 
2. Prolapse and ligation. . . 53 
3. Sigmoidoscopic electro-diathermy. . . 84 
4. Transcolonie polypectomy... . ; 47 
5. Bowel resection. . . . 1 
3. Subtotal colectomy....... | 


*Cremomycin (Merck, Sharp & Dohme): dose - 
infants 15-25 Ib. 0.5-1 dram 4-hourly; childr:n 
35-65 Ib, 1.5-2.5 drams 4-hourly. 
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TABLE X.—ReE¢ 


No. of 
recurrences 


"1, of cases 


ycars with up to eight polyps on each oc- 
c: sion. The removed specimen contained 
a further 18 polyps. Other recurrences were 
a: follows: eight cases had one recurrence, 
sic with one polyp and two with two polyps; 
tl ree cases had two recurrences, two with 
oie polyp on each occasion, and one with 
t\o polyps on the first and one polyp on the 
second occasion. The shortest recurrence 
ir terval was two months and the longest 


four years (Table X). 


TABLE XI. 


COMPLICATIONS O1 


Perforated bowel. 
Bowel obstruction 


Incisional hernia 


Evisceration... . 
Recurrent bleeding. . 


F:ecal fistula... 


*Occurred in same case. 
TOccurred in same case. 


The complications recorded in this series 
included three cases of bowel obstruction 
after laparotomy and colotomy; one at one 
month postoperatively, one at two months, 
and the third at three and a half years. 
Two cases of incisional hernia were noted. 
There were two cases of perforated bowel 
wall after electro-desiccation of polyps 
which necessitated laparotomy. One case 
of evisceration occurred on the 10th day 
after laparotomy and there was one fecal 
fistula. There were two cases of recurrent 
bleeding, one being from co-existent 
Meckel’s diverticulum found at laparotomy 
while the other was due to adhesions with 
partial strangulation of bowel. There were 
no deaths in this series (Table XI). 

The follow-up study of patients with 
single polyps should consist of a repeat 
arium enema examination and sigmoido- 
scopy in about four years’ time, provided 


* OPERATIONS FOR PoLyps 


RECTAL AND COLONIC POLYPS 


‘URRENCE OF POoLyps 


Number of polyps 


4th rec. 5th rec. 


3rd rec. 


2nd rec. 


1st rec. 


7 7 18 
they are symptomless in the intervening 
period or before they reach 14 years of age, 
whichever is earlier. Patients with multiple 
polyps should be examined again in one 
year. 


SUMMARY 


In summary, 183 cases of rectal and 
colonic polyps have been studied and suffi- 
cient data have been accumulated to enable 
this childhood disease to be distinguished 


9 CASES 


2 cases 
3 cases 


From electro-diathermy 

1 month post laparotomy * 

2 months post laparotomy 

31% years post laparotomy 

5 months after laparotomy Tf 

14 months after laparotomy ft 

at 10th day after laparotomy 

Further polyp concurrent with Meckel’s 
diverticulum 

Associated with adhesions—laparotomy fT 


cases 


case 


cases 


1 case 


from its adult counterpart and from typical 
familial polyposis. The investigation of 
these cases is outlined; a good prognosis 
can be offered in the vast majority of cases. 
The risk of malignancy is remote. Nearly 
one-fifth of all cases of rectal bleeding in 
children are due to polyps, and when one 
rectal polyp is found there is a 58% chance 
that it is an isolated one. 
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RESUME 
Les hémorrhagies rectales posent toujours un 
difficile probléme diagnostique chez l'enfant. La 
polvpose bénigné du gros intestin constitue environ 
0.1% des admissions dans les grands centres pour 
les affections des enfants. Les garcons présentent 
une légére prédominance sur les filles (58%): les 

ages varient entre deux et six ans. 


CLINICAL SCIENCE*® 


“The difficulty of applying scientific method 
to clinical practice is encountered by the under- 
graduate as he passes from the physiological 
laboratory to the wards. He finds that it is hard 
enough to measure even a superficial tumour, 
and that there aren’t any instruments to estimate 
the hardness of a lump, or, more difficult still, 
to determine how ill a patient may be. In fact, 
those of us who believe in the importance of 
trying to preserve the scientific outlook which 
the study of physiology should have given them 
must be painfully aware of the impression they 
gain from watching their elders and betters at 


*Smr JAMEs PaTeRsON Ross: The scientific ap- 
proach to surgery: The William Sheen Memorial 
Lecture delivered at the Welsh National School 
= Medicine, Cardiff, March 6, 1959, Brit. M. J., 2: 
27, 1959. 
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Les polypes se trouvent le plus souvent localis.'s 
dans le rectum: viennent ensuite, par ordre ce 
fréquence: le sigmoide, le descendant, le transver. e 
et enfin le caecum. Ces polypes sont généraleme tt 
ovoides, ou ressemblent 4 un champignon; ils soit 
de méme couleur que la muqueuse, et de co>- 
sistance ferme. Au microscope, ils sont forms 
de tissu conjonctif avec de grosses réactions i1- 
flammatoires, des zones nécrotiques, le tout enva ii 
de lymphocytes et d’éosinophiles. La muqueuse qi 
les recouvre est souvent ke lieu de formation ce 
kystes, 

L’influence de Vhérédité reste problématiqu >. 
Les symptémes se résument a peu de chose: dais 
99% des cas, il n’y a aucun autre signe qu'un peu 
de sang dans les selles. Parfois des douleurs a)- 
dominales ou des crampes sont percues; la diarrhee 
est généralement causée par une polypose multipl. 

Le premier acte diagnostique est évidemment ‘ec 
toucher rectal, qui permet d’arriver a une décisicna 
dans 72% des cas, Il faudra ensuite procéder A 
une recto-sigmoidoscopie sous anesthésie générale. 
Enfin il faudra faire un lavement baryté, apres 
préparation soigneuse. 

Le traitement variera selon le siége et le 
nombre des polypes: la simple fulguration d’un 
polype isolé se fera A travers le rectoscope, sil 
est situé assez bas; plus haut, il faudra procéder 
a une laparotomie et 4 une résection transcdlo- 
nique. En cas de polypose diffuse, des résections 
coloniques segmentaires seront a envisager. 

Les auteurs étudient ensuite un ensemble de 
183 cas de cette affection; ils ont pu ainsi dégager 
suffisamment de données pour distinguer cette 
maladie telle quelle se présente dans l’enfance, 
comparativement a ses formes adultes. Dans la 
trés grande majorité des cas, le pronostic est bon, 
la polypose ayant peu de tendance a la malignité. 
Il faut se souvenir que dans les hémorrhagics 
rectales des enfants, il y a une chance sur cing 
pour qu il s’agisse d’un polype, et dans cette 
éventualité, il y a une chance sur deux pour que 
ce polype soit unique. 


work that inspired guesswork is a better bet than 
the methods of science. 

“Trotter pointed out very clearly the conflict 
that exists between a practical art like surgery, 
success in which depends upon judgment, intu 
tion, and skill, and the exactitude of scien 
which demands the elimination of human facult 
Yet this conflict must not be made the excuse f 
failing to make clinical methods as accurate s 
possible. The clinical scientist has to attempt 0 
resolve the conflict by devising methods of i: 
vestigation the results of which can be correlate: 
with clinical observation. If he succeeds in tl 's 
difficult task, and may thus appear to be redu: 
ing a scientific study to the level of ‘clinic 
experience’, it may be necessary to defend h 
against the attack of the pure scientist who wou 
depose clinical science from the dignity of bei) ; 
included among the true sciences . . .” 
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URETERAL REPLACEMENT 


THE USE OF AN ISOLATED ILEAL LOOP 
FOR TOTAL REPLACEMENT OF THE URETER*® 


T. K. GOODHAND, M.D., W. E. ABBOTT, M.D., 
A. C. ABBOTT, M.D., F.R.C.S.(Edin.), F.R.C.S.[C], F.A.C.S., 
J. T. MacDOUGALL, M.D., F.R.C.S.(Edin.), F.R.C.S.{C] and 
E. N. ANDERSON, D.V.M., D.V.Sc., Winnipeg, Man. 


1] HE PROBLEM OF REPLACEMENT of a segment 
o a damaged or congenitally deformed 
ueter has been receiving a great deal of 
a tention in recent years, The increasing 
f equency of radical pelvic surgery, with 
iss of portions of the pelvic ureters has 
aso been a great stimulus for numerous 
i:ivestigators to find some method by which 
a damaged ureter can be replaced with 
preservation of a good functioning kidney 
a ove. 

Damaged segments of ureters have been 
replaced by fallopian tubes, blood vessels 
aad polythene tubing, but all these methods 
have been found to have very little long- 
term success. In 1912, Melnikoff' in St. 
Fetersburg, published an article on ureteral 
replacement by an isolated loop of ileum. 
According to him the operation had been 


first performed by d’Urso and d’Fabii? on 
three dogs in 1900. One animal survived 
the operation, and showed a normal renal 
pelvis and ureter above the anastomosis 
at autopsy. 

In 1909, the first recorded case in a 


human was reported by Shoemaker.’ 
Bricker added much more interesting in- 
formation to the literature in 1952. His 
work created a great deal of interest and 
stimulated many more urologists to under- 
take this procedure and test its value. 

In 1956, Moore and his associates? re- 
viewed the literature on the use of isolated 
ileal loops for ureteral repair. Their review 
consisted of 20 cases published in the 
literature, and four personal cases, In the 
same year, Swenson® reviewed his personal 
experiences in children with megalo-ureter. 


*From the Department of Surgery, University of 
Manitoba; the Department of Surgery, St. Boniface 
Hospital; and the Abbott Clinic, Winnipeg, 
Manitoba. 

Presented at a meeting of the Canadian Associa- 
tion of Clinical Surgeons, Winnipeg, February 
1958, and the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Vancouver, January 23-24, 1959. 


His method consisted of total replacement 
of one ureter in these small children by an 
isolated loop of terminal ileum, but he 
reduced the size of the ileal loop by re- 
section of two-thirds of the circumference 
of the anti-mesenteric portion of the bowel. 
This was carefully closed, making a long 
thin tube. The purpose behind this pro- 
cedure was to reduce the absorptive sur- 
face. During his investigation, he found 
that the method was satisfactory; in his 
opinion, peristalsis in the isolated segment 
was enhanced and absorption from the 
isolated loop was decreased. 

In the last two years, numerous papers 
have been published illustrating the use 
of the ileum for partial or total replacement 
of the ureter or bladder. The purpose of 
the present experimental work was to test 
the feasibility of total ureteral replacement 
by an isolated segment of ileum, to explore 
carefully any biochemical or mechanical 
defects in the procedure, and to investigate 
the pathological changes in the kidney, 
ileal loop and bladder. We postulated that 
there would be fewer technical difficulties 
in total replacement of the ureter, rather 
than in partial replacement, because of the 
ease with which the small intestine can be 
anastomosed to the renal pelvis, a structure 
much nearer the size of the intestine itself. 

The terminal ileum has been chosen as 
the ureteral renlacement for several reasons: 
(1) Adequate blood supply. (2) Expend- 
ability and availability of a segment of the 
terminal ileum. (3) The presence of a 
mobile mesentery. (4) The presence of 
active peristalsis, which promotes the flow 
of urine distally. 

Possible adverse effects are: (1) Ascend- 
ing infection by reflux from urinary bladder. 
(2) Ascending infection from the bowel at 
the time of transplantation. (3) Excessive 
absorption of urinary electrolytes from the 
ileal segment. 
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Fig. 1.—A loop of ileum of suitable length has 
been isolated, carefully preserving the blood 
supply in its mesentery. The continuity of the 
ileum has been re-established by an end-to-end 
anastomosis. 


TECHNIQUE 


The following experiments were carried 
out on mongrel dogs, under general anzs- 
thesia. Early in our series, endotracheal 
ether-oxygen anzsthesia was used, but lat- 
terly all the dogs were given intravenous 
pentobarbital (Nembutal). The abdomen 
was shaved and prepared with pHisohex 
and Merthiolate. A left paramedian incision 


Fig. 2.—The distal end of the isolated ileal loop 
has been anastomosed to the dome of the bladder. 
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was used, A piece of ileum of suitab e 
length was first isolated, carefully preser ’- 
ing its blood supply. This isolated loop wiis 
then wrapped in a saline sponge. The co- 
tinuity of the ileum was then re-established 
by end-to-end anastomosis, using two laye’s 
of chromic 4-0 catgut and _ reinforcirg 
these two layers with one layer of inter- 
rupted 4-0 silk sutures (Fig. 1). The dist. 
end of the isolated loop of the ileum wis 
then anastomosed to the dome of tle 
bladder by an _ end-to-side anastomosis 
using the same technique (Fig. 2). 


Fig. 3.—This illustrates the method of passing 
the isolated loop of ileum through the mesentery 
of the descending colon. 


Our next problem was to bring the 
proximal end of the ileum up to the kidney. 
Two methods were used. The ileum in 
some cases was passed through the mesen- 
tery of the descending colon and around 
its posterior surface to the posterior aspect 
of the kidney (Fig. 3).-In other cases it 
was brought up to the kidney anterior to 
the descending colon. 


At this point we encountered the mst 
difficult part of this procedure. The kidr 2y 
was mobilized and the pelvis of the |?ft 
kidney identified, In the normal dog it is 
a small thin-walled structure, almost «n- 
tirely intra-renal. This made it exceedin: ly 
difficult to anastomose to a large ilev 7. 
As a result we adopted the following p o- 
cedure. The proximal end of the ileum v as 
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closed with two layers of 4-0 chromic cat- 
git. The ureter was then divided about one 
inch below the pelvi-ureteral junction. A 
small incision was made in the posterior 
w ul of the ileum and a fine Halsted forceps 
pissed through the anterior wall, which 
would eventually lie against the posterior 
will of the kidney. The ureter was grasped 
b:: this forceps and drawn into the ileum. A 
mucosa-to-mucosa anastomosis was then 
mide between the pelvis and the anterior 
wil of the ileum by interrupted 4-0 
clromic catgut sutures, in end-to-side 
fashion. As the pelvis was sutured, it was 
also divided in stages and at the end of 
tte procedure the ureter was totally divided 
from the pelvis. The ileum was_ then 
situred to the posterior aspect of the 
kidney in order to relieve tension on the 
ar.astomosis. The opening in the posterior 
wall of the ileum was closed with chromic 
catgut and silk (Fig. 4). The kidney was 
then replaced in its normal position. 

The urine was collected from the bladder 
aud blood samples were taken for estima- 
tion of blood urea nitrogen, CO, combining 
power, serum chlorides, and serum potas- 
sium. 

After intervals of four to 12 weeks, the 
dogs were anesthetized with intravenous 
pentobarbital (Nembutal) and blood and 
urine studies were repeated. Intravenous 
pyelograms taken at the same time were 
used as an assessment of renal function. 

The final part of the experiment was the 
removal of the normal right kidney. This 
left the animal totally dependent on its 
left kidney with an ileal ureter. This pro- 
cedure was carried out on six dogs, at 
intervals varying from eight to 20 weeks 
after the initial ureteral replacement opera- 
tion. At the end of this time, intravenous 
pyelography, estimations of blood urea 
nitrogen, CO, combining power and serum 
potassium and chlorides, and _urinalyses 
were done to check the functional activity 
of the remaining kidney. 

The animals were finally sacrificed at 
varying intervals, ranging from four and a 
half to 12 months from the time of the 
original replacement operation. Two other 
animals were accidentally killed by an 
overdose of Nembutal in the course of 
intravenous pyelography following the first 


Fig. 4.—The anastomosis has been completed by 
carrying the ileal loop and its mesentery laterally in 
front of the descending colon. The ileal loop is seen 
anchored to the posterior surface of the kidney which 
had not been replaced in its normal position at the time 
the photograph was taken. 


stage of the procedure. In both of these 
animals, the abdomen was opened immedi- 
ately, and active peristalsis was noted in 
the ileal loop. Blood and urine samples 
were collected. The kidney, ileal ureter and 
bladder were removed intact for photo- 
graphs, and the specimens preserved for 
histological study. Fig. 5 illustrates the 
kidney, ileal ureter and bladder, in position, 
immediately after the sacrifice of an animal. 
The mesentery of the ileal loop has been 
placed anterior to the descending colon. 


Fig. 5.—Post-mortem appearance of the kidney, ileal 
ureter and bladder. Note that the ileal loop has been 
carried anterior to the colon. 
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Fig. 6.—Hydronephrosis due to pelvi-ileal obstruction. 
The pelvis bulges anteriorly, The ileal ureter and bladder 
have been opened widely. 


Fig. 7.—The kidney is normal in size and colour. The 
ileal mucosa is normal, and there is no pelvi-ileal ob- 
struction. 


Fig. 8.—The kidney has been bisected along with 
the ileal ureter and bladder, and a probe passed through 
the pelvi-ileal anastomosis. The kidney parenchyma is 
normal, 


TECHNICAL DIFFICULTIES 

The technical difficulties of anastomosir g 
the small thin kidney pelvis to the sm: ll 
bowel have already been mentioned. —n 
dogs 1 and 2, an initial ligation of the left 
ureter was done in order to produce a 
hydronephrosis. One week later the ile. 
replacement operation was performed, ai d 
in both cases a grossly dilated renal pelvis 
was found, readily accessible for sutu-e 
to the proximal end of the ileal segmei t. 
It was felt, however, that this possibly 
produced a partly impaired kidney. T1 is 
initia] step was dispensed with in the other 
cases. 


RESULTS 

This series consisted of 10 dogs, of which 
six underwent left ureteral replacement and 
right nephrectomy. In two of these animals 
an initial left ureteral ligation was_per- 
formed, Four dogs had left ureteral replace- 
ment only. No biochemical studies were 
done on dog 10. 


TABLE I.—Posroperative URINALYSES 


Dog Spe 
No. Turbidity Mucus Albumin Pyuria Grav. 
+ eine 1.009 
1.011 
1.028 
1.018 
1.024 
1 
1 
1 
1 


a 
os 
a 
+ 


O12 
O18 
020 
022 


CSNOCONe 
+--+ 4+-4+-+-+ 
+++++4+4++4+ 
+4++4++4+4++4++ 
+ ++4+4+4+ 


Urine was collected preoperatively in 
nine dogs and found normal. Samples were 
again collected at the time of sacrificing 
the animal and the findings are illustrated 
in Table I. It is interesting to note that 
in all cases the urines were turbid, all ccn- 
tained mucus, and all were positive or 
albumin. These findings are in agreem: nt 
with those of other researeh workers, F« ur 
dogs had pyuria and in five the urine v as 
normal. 


Blood Chemistry 


Biochemical studies were carried out 
four periods during the experiment, as 
follows: (1) At the time of original op« 
tion. (2) One week after original reple 
ment of ureter by ileum. (3) One w 
after removal of normal right kidney. 

At time of sacrifice. 
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TABLE IIl.—Btoop Urea NirrRoGEN 
(NORMAL 6-22 MG.%) 


Post left 
Pre- ureteral Early post Late post 


Do No. operative replacement nephrectomy nephrectomy 


152 

28 
24 
25 
21 


NmwN RNR et 

—oIdOuUNwnNws 
NIN Woo 
Neyo 


‘able II illustrates our findings in these 

an mals, The blood urea nitrogen level was 
co isidzred normal at the time of the 
or ginal operation in all dogs, and remained Fig. 9.—A comparison between the normal right kidney 
so following the ureteral replacement. — the left ar — a There is = 
TI re was a rise in blood urea nitrogen ‘camel with wile Beles eine anna a 
foi.owing removal of the normal kidney. 
It will be noted that in animals 1 and 6 
there was a marked elevation following 
reinoval of the normal kidney, and _ this 
persisted up to the time of sacrificing the 
an:mal. In both these animals, the left 
solitary kidney was hydronephrotic owing to 
pelvi-ileal narrowing. There was also an 
associated pyelonephritis in these two ani- 
mals. The hydronephrosis was considered 
due to technical errors in both cases. 


observations except in dogs 1 and 6, in 
which the serum chloride levels were mildly 
elevated after removal of the normal right 
kidney. 

Hyperchloreemic acidosis has been shown 
to be a constant complication of uretero- 
sigmoidostomy (Table IV), Many varia- 
tions in the technique of uretero-colic 


anastomosis have been tried to prevent 
ascending infection and the associated 
pyelonephritis in these cases. The commonly 
accepted belief is that the electrolyte im- 
i balance in the patient is due to a combina- 


Post ° a e e . ‘ 2 
Pre- cnet Rates Lave tion of factors including urinary stasis with 


TABLE III.—Serum CHioripes—(NorMAL: 99-108 MEQ.) 


Dog No. operative replacement nephrectomy nephrectomy chloride reabsorption, and pyek mephritis 
at with impaired kidney function. 
102 
103 
103 .! 
108 
108 
102 
102. 


109.5 119 
109.5 109 
108 108 
104 96 
106 109 
115 114 


1 


Phos 


Table III illustrates the biochemical 
findings of serum chloride levels. No re- 
markable changes were noted in these 


TABLE IV.—COz ComBintna PowER (NORMAL 25-34) 


Post 
Pre- ureteral Early post Late post 
Dog No. operative replacement nephrectomy nephrectomy 


Noh tom wh torn 
Cwm leNf ke 


26 

28 

24 

36 

30.5 ( 

23 23 ./ 2 Fig 10.—The right and left kidneys have been bisected. 
26 Note the similarity in size and appearance. There is no 
6 } 


24 change in the kidney with its attached ileal ureter. 
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Fig. 11.—Ileal loop (x 300). The mucosa is relatively intact except for slight superficial 
atrophy and mononuclear cell infiltrate. 


of 

str 
fou 
del 
ma 


tha 
chl 
ilec 
but 
tur 
tis. 
ele 
the 


ar 


Fig. 12.—Chronic cystitis (x 300). Attenuated transitional epithelium thrown into 
irregular folds by underlying fibrosed connective tissue infiltrated by mononuclear cells. 
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inflammatory infiltrate. 


Stamey and Scott’ reviewed a small series 
of cases of prostatic carcinoma with ob- 
struction and bilateral hydronephrosis. They 
found no evidence of pyelonephritis or 
dehydration in these patients, but all had 


marked hyperchlorzmia. 


In our series, the two dogs (1 and 6) 
that showed a tendency toward hyper- 
chloreemic acidosis had no suggestion of 
ileo-vesical obstruction with urinary stasis, 
but both had pelvi-ileal anastomotic stric- 
tures with hydronephrosis and pyelonephri- 
tis. This would give the impression that the 
electrolyte imbalance depends mainly on 
the state of the kidney function, and that 
a normal kidney can readily adjust to any 


TABLE V.—INTRAVENOUS PYELOGRAM 
(Post URETERAL REPLACEMENT) 


Left kidney 
visualization 


Good 
Good 
Good 
Good 
Good 
Fair 

Fair 

Good 
Poor 


Good 


Dog No. 


. 


Fig. 13.—Normal kidney (x 210). Note 


URETERAL REPLACEMENT 


é Le 


intact glomeruli and tubules, and absence of 


electrolytic absorption that may take place 
in the ileal segment. 

Intravenous pyelography was carried out 
in nine dogs before the right kidney was 
removed, It will be noted that good visu- 
alization was obtained on the left side in 
seven dogs, fair in two and poor in one 
(Table V). 

At the time the animal was finally sacri- 
ficed, a careful note was made of the gross 
pathology of the left kidney, its ileal ureter 
and the bladder (Table VI). In three 
animals well marked hydronephrosis was 
present, and minimal hydronephrosis in 
two. In three there was a stricture at the 
pelvi-ileal junction. This is a mechanical 


TABLE VII.—Mrcroscopic PatHoLtocy 


Pelvis 
(with chronic 
pyelitis) 


Bladder 
(with chronic 
cystitis) 


Dog 


No. Kidney Ileum 


1 Pyelonephritis 0 
++ 
0 
0 
0 
0 
Pyelonephritis 


+ 


0 
0 
0 
0 
0 


o++ 


0 


+ 
Pyelonephritis 
with atrophy 
Focal 
pyelonephritis 


Mucosal 
atrophy 
0 
0 


++ + + +4++++ 


++ + + ++ 


Pyelonephritis 
+--+ 
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Fig. 14.—Chronic pyelonephritis (x 210), Prominent zonal interstitial mononuclear cell 
infiltrate, compressed and atrophic tubules, fibrosed and thickened Bowman’s capsule, and 
few colloid casts. 


Fig. 15.—Proximal anastomosis (x 210). Pelvi-ileal anastomosis is intact. The mucosze 
blend imperceptibly and no luminal obstruction is observed. 
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fe ult and in great measure a technical error 
die to the difficulty of anastomosing a very 
s:iall kidney pelvis to a large ileum. In 
tle human, especially when dealing with a 
h dronephrosis, this fault should not occur. 
Tie anastomosis between the ileum and 
b adder was perfect in all cases. 
The result of mild obstruction at the 
‘lvi-ileal junction is shown in Fig, 6. The 
lvis is enlarged and bulges anteriorly. 
ie ileal ureter and bladder have been 
vened. Note the normal appearance of the 
‘al mucosa. These organs are shown in 
iu in Fig, 5. 
Fig. 7 illustrates a normal kidney, ileal 
eter and bladder. The kidney is normal 
in size. The ileal ureter and bladder have 
been opened. On cut section (Fig. 8) 
these is no thinning of the kidney paren- 
ciyma. The pelvis is normal. A probe lies 
i the ureter and extends through the pelvi- 
ileal junction into the renal pelvis. Note the 
normal ileal ureteral mucosa. A portion of 
the ileum at the site of the original end-to- 
end anastomosis is left attached for com- 
parison. 


Figs. 9 and 10 illustrate the similarity 
in size and gross appearance of the right 
and left kidneys in a dog accidentally killed 
while undergoing intravenous pyelography 


under pentobarbital (Nembutal) anes- 
thesia. No pathological change was found 
in the kidney with the ileal ureter, and 
no pelvi-ileal stricture was present. 

In reviewing the histology of the ileal 
segments (Table VII) it was interesting 
to note that the ileal mucosa remained 
relatively unchanged even in dogs kept 12 
months after ureteral replacement (Fig. 
11). Some mucosal flattening was noted 
with focal collections of chronic inflamma- 
tory cells, but the con tant flow of urine 
appeared to be very well tolerated by the 
ileal mucosa. 

The urinary bladder in all cases showed 
collections of submucosal chronic inflam- 
matory cells, Fig. 12 represents a chronic 
low-grade infection. The gross and micro- 
scopic pathological findings were very 
similar in dogs with or without pyuria, 
which in our opinion was very interesting. 

In five dogs the kidney histology was 
perfectly normal (Fig. 13). In three dogs 
(dogs 1, 7 and 10) well-marked pyelo- 


URETERAL REPLACEMENT 


TABLE VI.—Gross PaTtHoLoGcy 


Hydro-  Pelvi-ileal Ileo-vesical 
nephrosis obstruction obstruction 


++ 
0 
“f 
0 
0 

ee ++ 

Rc bet 
eis -- 
9 0 
I... 0 


Dog No. 


nephritis was present (Fig. 14), which in 
two of these cases was associated with 
pelvi-ileal obstruction and hydronephrosis. 
Fig. 15 illustrates the histological appear- 
ance of a normal pelvi-ileal junction. It is 
interesting to note that in three cases with 
pyelonephritis, the corresponding _ ileal 
ureters were quite normal. We therefore 
believe that the kidney infection was most 
likely due to obstruction rather than an 
ascending infection through the widely 
patent vesico-ileal anastomosis. 


CONCLUSIONS 


An isolated ileal segment is a satisfactory 
replacement in cases of ureteral damage. 
Total ureteral replacement is probably 
more satisfactory than partial replacement, 
because of the comparable size of the 
kidney pelvis and the ileum. 

The mucous secretions from the ileal 
segment do not appear to be a problem 
except that they produce a persistent pro- 
teinuria. 

Peristaltic activity of the isolated loop 
was observed to be retained in two dogs 
accidentally killed by an overdose of pento- 
barbital (Nembutal) during intravenous 
pyelography. This corresponds to the ob- 
servations of Swenson and Fisher," and 
would tend to prevent reflux and ascending 
infection from below. The rapid passage of 
urine along the ileum might also account 
for the minimal electrolyte reabsorption. 

Hyperchloreemic acidosis is most likely 
due to impaired kidney function, rather 
than excessive chloride reabsorption by 
the ileal segment. 

Chloride reabsorption by the ileal seg- 
ment is not a problem in this procedure 
as it is in uretero-sigmoid anastomosis 
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Careful histological studies of the kidney, 
ileal ureter and bladder are presented. 

No histological change is seen in the ileal 
ureter after constant exposure to urine over 
long periods of time. 


This work was carried out on a grant from the 
Banting Research Foundation, whose aid we 
acknowledge with thanks, All histological studies 
were done in the Department of Pathology of St. 
Boniface Hospital. We wish to thank Dr. Hamonic 
for his co-operation and detailed pathological re- 
ports. Mr. L. Stanford, in the Photographic De- 
partment of St. Boniface Hospital, was our pho- 
tographer. His co-operation is much appreciated. 
Pyelographic studies were contributed by the 
Department of Radiology, Winnipeg General Hos- 

ital. We wish to thank Drs. Osberg and Campbell 
ie their aid. The biochemical studies were carried 
out jointly in the Biochemical Laboratories of the 
St. Boniface Hospital, and the Winnipeg General 
Hospital. 
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COLO-CYSTOPLASTY 


Surgeons at a Paris hospital (J. Chirurgie, 77: 
423, 1959) describe a technique of colo-cysto- 
plasty. They state that after having been partial 
to performing ileo-cystoplasty, they abandoned 
the use of the ileum in January 1957 and substi- 
tuted a section of colon. They no longer regard 
the two objections to the use of colon—poor 
vascularization and sepsis—as of importance. 
Moreover they consider that these risks are out- 
weighed by the occurrence of obstruction after 
ileo-cystoplasty, for colo-cystoplasty is essentially 
a pelvic operation and the newly-fashioned 
bladder is situated in a cavity completely outside 
the peritoneal cavity. 


RESUME 


La fréquence toujours croissante des cas d 
chirurgie élargie du bassin pose avec plus d’acuit« 
le probléme du remplacement d’une portion d’ure 
tére. Le remplacement par des trompes utérine 
des vaisseaux sanguins, des tubes de polythéne . 
été essayé, avec des résultats décevants 4 lon 
terme. I] semble que ce soit en 1900 que, pour |: 
premiére fois, on a fait des tentatives expérimen 
tales de transplantation d’intestin gréle. 

Les auteurs décrivent alors la technique qu’il 
ont employé expérimentalement dans un essai d 
remplacement d’une portion d’uretére par un: 
anse d’iléon. Ces expériences furent conduites che: 
des chiens, sous anesthésie générale a l’éther ov 
au pentobarbital. L’abdomen est ouvert selon un 
incision paramédiane gauche; une anse d’intesti: 
gréle est isolée, tout en conservant soigneusemen 
ses connexions vasculaires et mésentériques, Un: 
anastomose est alors pratiquée entre ce segment 
diléon d’une part, et le bassinet ou luretére 
d’autre part: la minceur de ces structures, chez 
le chien, et leur disposition anatomique présentent 
des difficultés particuliéres. 

Ultérieurement, les urines furent analysées et, 
aprés des périodes variant entre quatre et douze 
semaines, des pyélographies intraveineuses furent 
pratiquées. La partie finale de l’expérience fut 
ablation du rein droit afin de laisser l’animal 
sous la dépendance totale de son anastomose. Les 
épreuves de laboratoires furent alors répétées, 
et aprés 12 mois les animaux furent sacrifiés. 

Les résultats, donnés sous forme de tableaux, 
peuvent étre résumés comme suit: un segment 
diléon isolé constitue un excellent moyen de 
remplacer un uretére partiellement ou totalement 
endommagé; les sécrétions muqueuses de liléon 
provoquent une albuminurie permanente sans in- 
convénient; les réabsorptions de chlorures dans 
Yiléon ne posent aucun probléme, contrairement 
& ce qui se passe lors des anastomoses dans le 
sigmoide; enfin, les contréles histologiques ne 
révélent aucune modification aux niveaux de 
Viléon, du bassinet, de Vuretére, de la vessie ni 
du rein. 


They describe their technique of transper - 
toneal colo-cystoplasty in the male and in the 
female. They have now performed the operatic» 
37 times for vesical destruction due to tubercul: - 
sis, bilharziasis, carcinoma, or vesico-vagin. | 
fistula. Two patients died, one due toe carcinon a 
and the other because of pulmonary embolisr 1. 
In nine cases there was some urinary leaka; e 
which soon stopped. In two cases an intestin i 
obstruction occurred; in one case a uro-fzec il 
fistula formed but closed after colostomy. Cor 1- 
parison of results in this series with those in ‘ 6 
cases of ileo-cystoplasty make the authors fe?! 
that this employment of a segment of sigmo d 
colon is preferable to that of ileum. 
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ILEOCYSTOPLASTY 


ILEOCYSTOPLASTY 
A. EXPERIMENTAL STUDIES ON ELECTROLYTE BEHAVIOUR*® 


W. K. KERR, M.D., F.R.C.S.[C], A. G. KERESTECI, M.D., B.Sc.f and 
V. N. KYLE, M.D.,£ Toronto 


1 HE FIRST ILEOCYSTOPLASTY performed here 
vas in February 1955, since which time 18 
o erations have been performed in which 
a1 isolated loop of ileum has been used to 
r-place the ureter, the ureter and most of 
t.e urinary bladder, and in a few instances 
t» replace the entire urinary bladder, but 
ii all cases leaving the patient’s own 
urethra as the final exit of urine from the 
body. In the first section, we wish to report 
experimental data concerning electrolyte 
aad water changes in isolated ileal loops; 
it a second section, our clinical experience 
with ileocystoplasties in respect to surgical 
features and also observations on metabolic 
aspects of this form of urinary tract re- 
placement will be reported. 

The problem of biochemical] disturbances 
after urinary diversion operations, where a 
part of the intestinal tract is substituted 
for the sacrificed bladder, has been widely 
known since Ferris and Odel’s' publication 
in 1950. These authors reported hyperchlor- 
emia and acidosis in 80% of patients at 
various periods after bilateral ureterosig- 
moidostomy was performed. Another bio- 
chemical disturbance was reported the 
same year, Foster, Drew and Wiss? re- 
ported a case of potassium deficiency and 
hyperchloreemic acidosis after ureterosig- 
moidostomy. Since then a great amount of 
both clinical and experimental work has 
been done to elucidate this problem and 
describe the pathogenesis. 

Parsons, Powell and Pyrah* published 
results of comparative urine studies in a 
case of unilateral ureterosigmoidostomy and 
proximal colostomy with an intact urinary 
system on the opposite side. They also re- 
ported the changes in urine after urine 
enemas. Annis and Alexander* also gave 


*Supported by the Ontario Cancer Treatment and 
Research Foundation and by a Government Health 
Grant from the Toronto Hospital for Tuberculosis. 
*Clinical Teacher, Department of Surgery, Uni- 
versity of Toronto. 

tlellows in the Department of Surgery and Patho- 
lozical Chemistry, University of Toronto. 


urine enemas and obtained results similar 
to those of the previous authors, Again 
Pyrah et al.® studied the migration of 
sodium, chloride and potassium ions across 
the ileum by radioactive isotope methods. 
All this experimental work agreed on the 
pathogenesis of the hyperchlorzemic acido- 
sis. It was seen that chloride was absorbed 
at a higher rate than sodium and that the 
urine after being in contact with the bowel 
became alkaline. In urine enema experi- 
ments, potassium concentration before and 
after did not change appreciably, but with 
isotope work on the ileum, it was shown 
that when potassium concentration was 
three times that in the blood. which it usu- 
ally is, potassium was absorbed from the 
ileum, Stamey,® in an excellent review of 
the subject, introduced the concept of con- 
stant hypertonic sodium chloride infusion 
producing diuresis with consequent dehy- 
dration and potassium loss. Wilkinson,’ in 
1952, also suggested the constant washing 
off of intestinal secretions by the urinary 
flow as another cause of potassium loss. 
Pers* studied the absorption of urine in the 
colon in dogs and, besides confirming the 
previously stressed excessive chloride ab- 
sorption, emphasized the importance of the 
concentration of the urine in this respect. 
This work is so similar to our own in 
methods and results that further reference 
will be made to it in our discussion. 
The ureterosigmoid transplant operation, 
besides its dangers of postoperative acido- 
sis and potassium depletion, also carries 
with it a high incidence of pyelonephritis 
due to fecal contamination and reflux up 
the ureters. In view of this fact, surgeons 
in recent years have used isolated loops 
of ileum as a bladder substitute. On this 
continent, Bricker® in 1952 reported the 
results of 55 operations, where the uretero- 
ileal anastomosis was performed with a 
blind ileal loop, whose distal end was 
brought to the skin in an ileostomy. There 
was only one case of hyperchlorzeemic 
acidosis. In this type of operation, naturally, 
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the ileum does not function as a bladder 
but as a conduit to the urinary flow. All 
reports since indicate that the ileum is a 
better substitute and causes less electrolyte 
imbalance than ureterosigmoid transplant. 

With ileocystoplasties as described by 
Cibert, Couvelaire, Pyrah and others, in 
which the ileum is connected to the bladder 
neck after a subtotal cystectomy, the ileum 
is used not only as a conduit but also as a 
reservoir; a longer loop of ileum is also 
required and as the operation is frequently 
performed for patients with a long-term 
prognosis we have considered it necessary 
to study the metabolic changes so produced 
as an indication of possible complications 
to be expected in these patients in future 
years, their mechanism and prevention, and 
possible limitations in the application of 
such replacement surgery. Already a clinical 
follow-up of patients who have undergone 
ileocystoplasty has demonstrated varied 
degrees of hyperchloremia and potassium 
depletion. One patient became severely 
acidotic with an estimated 40% loss of total 
body potassium. Others have been well 
maintained on restricted salt diet with or 
without supplements of sodium and potas- 
sium citrate. 

The purpose of our investigations has 
been to determine the rate and extent of 
absorption of urinary constituents from the 
ileum, in an effort to elucidate the patho- 
genesis of hyperchloremia and potassium 
depletion in these patients. 


METHODS 


Dogs were operated upon under pento- 
barbital (Nembutal) anesthesia and ap- 
proximately 18 inches (45 cm.) of terminal 
ileum was isolated. Continuity of bowel was 
restored by end-to-end anastomosis. The 
proximal end of the isolated segment was 
closed and the distal end was brought to 
the skin. About one week after the opera- 
tion, experiments were started. The majority 
of experiments were on two dogs who had 
satisfactory blind ileal loops. Under light 
thiopentone (Pentothal) anaesthesia, 50 c.c. 
of urine (or appropriate solutions) was 
instilled into the blind loop with a syringe 
and catheter, The catheter was not re- 
moved and the solutions were recovered 
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after 60 minutes. The samples of the dog:’ 
own urine were collected—or fresh speci- 
mens of other dogs’ urine—and diluted t» 
various concentrations. In addition, art- 
ficially prepared solutions of sodium chlor- 
ide, potassium chloride, and urea or huma) 
urine samples were also diluted to desire:| 
concentrations. Volume, specific gravity, 
pH, sodium, potassium, chloride and ure. 
content of both instilled and recovere:| 
specimens were measured. Specific gravit ’ 
was measured by an ordinary urinometer 
at 15°C. The pH was measured at 25°C. 
using a Radiometer pH meter 22. Urea was 
determined by the method of Van Slyke 
and Cullen,’ chlorides by the mercurc- 
metric titration method of Schales and 
Schales,"' sodium and potassium by an Ec] 
flame photometer. 

The recovered specimen contained a fair 
amount of mucus which was accounted for 
in measurements of volume, specific gravity 
and pH. The specimen was then centri- 
fuged and the mucus separated. Electro- 
lytes were determined on samples free of 
mucus. On a number of occasions the 
mucus was repeatedly washed and hydro- 
lyzed and electrolytes were determined in 
the hydrolysate. It was found that the elec- 
trolyte content of the mucus in the amounts 
obtained was too scanty to influence our 
results of net changes between the urine 
inserted and urine recovered. The soluble 
part of intestinal secretions is accounted for 
in the recovered specimen, since the ileal 
loop was not irrigated before instillation of 
urine, 


RESULTS 


The results of absorption in the initi1l 
phase of the experiments could not be cor- 
related with the concentration of the di!- 
ferent electrolytes. It was noticed, however, 
that the rate of absorption of electrolyt.s 
was dependent not only on their concentr t- 
tion, but also on the volume changes duri g 


the experiment, Since the changes f 
volume depended closely on the speci’ ic 
gravity of the urine inserted, we have c i- 
vided our results into two groups: (1) R>- 
sults with urine of high specific gravity; (: ) 
Results with urine and solutions of Icw 
specific gravity, the determining point | >- 
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tween the two groups being taken as the 
specific gravity at which no volume changes 
cccurred, 

Solutions made up to simulate urine, 
containing sodium chloride, potassium 
chloride and urea at various concentrations, 
\vere found to follow the same pattern of 
ibsorption as their corresponding urine 
samples when grouped with urines of low 
s ecific gravity. 

This method of grouping is naturally a 
ryugh one. A more accurate means of 
s udying the subject would have been to 
cetermine the osmotic pressure of each 
simple, since the specific gravity in a com- 
jlex solution like urine only roughly 
; arallels osmotic pressure. Further accuracy 
\ ould also have been achieved by studying 
«bsorption rates at different concentrations 
cf electrolytes but at the same osmotic 
pressures, and at different osmotic pressures 
Lut similar concentrations. We feel, how- 
ever, that even with its limitations this 
will serve to demonstrate the variations of 
absorption rates. 

(a) Volume changes.—Fig. 1 is a graphic 
representation of the volume changes that 
occurred at different specific gravities of 
urine or solutions put into the blind ileal 
loop for 60 minutes. Although the general 
pattern of the graph suggests a simple 
diffusion pattern, there is a variation of 
0.008 specific gravity points between the 
two extremes. The reasons for this variation 
have been looked into. The factor of time 
after operation, bringing in the possibility 
of adaptation of the ileal mucosa, was con- 
sidered. Differences between the animals 
used were also taken into consideration. 
Neither of these factors correlated with the 
variation, The variation in osmotic pressure 
between urines of the same specific gravity 
is a major factor but, since osmotic pres- 
sures were not determined, it is difficult to 
assess this point. However, besides the 
factor of experimental error, this seems to 
be the best explanation. 


It is apparent from this graph that with 
urines of high specific gravity the overall 
result of water movements across the ileal 
mucosa is in favour of water passing into 
the lumen, ending in volume _ increase 
(secretion), whereas with low specific 
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specific 
gravity 


10+40 


80 60 


% secretion % absorption 


Fig. 1.—Changes in volume of urine put into 
dog’s ileum for 60 minutes. 


gravity urines it is the opposite, ending in 
volume decrease (absorption ). 

(b) Specific gravity and pH changes.— 
It was found that the specific gravity of 
the recovered sample in all cases measured 
was lower than initial specific gravity and 
tended to be between 1.010 and 1.017, 
with only one exception. In all experiments 
the changes in pH were towards 7.4. This 
was true for both acid and alkaline urines. 

(c) Sodium and chloride absorption.— 
Chloride absorption was found to depend 
on its concentration and the specific gravity 
of the urine (Fig. 2). In both groups of 
urine the absorption increased with increase 
of concentration of chloride. There was no 
evidence of chloride secretion in any ex- 
periment. There was a marked difference 
of net amount absorbed between high and 
low specific gravity urines. Chloride in 
low specific gravity urines was absorbed 
more than twice as much as chloride in 
high specific gravity urines at the same 
chloride concentration. 

Sodium was found to follow the same 
pattern of absorption as chloride but at a 
lower rate. In all concentrations and both 
groups, sodium was absorbed less than the 
corresponding chloride concentration. In 
both low and high specific gravity urines, 
sodium was found to be secreted in the 
recovered specimen below a certain con- 
centration. These threshold values were 
around 50 mEq/l. for low specific gravity 
urines, and around 160 mEq/l. for high 
specific gravity urines (Fig. 2). For both 
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mEq. absorbed 


concentration 


mEq. secreted 


Fig. 2—Absorption of sodium and chloride 
specific gravity urines in 60 minutes. 


groups the absorption rates of sodium and 
chloride were closely parallel, so that al- 
most in all instances the net difference be- 
tween absorbed chloride and sodium was 
constant. Consequently at high absorption 
rates, the ratio of the net difference to net 
amount absorbed is smaller than at low 
absorption rates. 

(d) Potassium and urea absorption. — 
Potassium was found to be absorbed in all 
experiments at the concentration used, The 
rate of absorption varied in the two groups, 
low specific gravity urines having a higher 
rate than high specific gravity urines. The 
absorption rates were similar to the sodium 
and chloride absorption curves. Urea was 
absorbed in all experiments. There was a 
slight decrease in the rate of absorption 
with high specific gravity urines as com- 
pared to low specific gravity urines. In both 
groups, however, the absorption rate was in 
linear relation to concentration. 


DIscussION 


The above results are in agreement with 
other experimental work done on absorp- 
tion from the ileum. Visscher and associ- 
ates’? demonstrated that the net movement 
of water from the gut to blood depends, 


yay any 


die 50 ml. 


o Cl in low s.g.urines 
aC) in high s.g. urines 
o Cl in isosmotic urines 
« Na in low s.g. urines 

a Na in high s.g. urines 
e Na in isosmotic urines 


in low and high 
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in general, in direction an | 
magnitude on the osmoti: 
pressure. This does not hold 
true, however, for solutions cf 
isotonicity which are at- 
sorbed, although the osmoti: 
pressure may be negative. H> 
also demonstrated, by use cf 
radioactive sodium and chlo. - 
ide, that the concentration cf 
sodium and chloride movinz 
into the lumen was indepenc- 
ent of the concentration cf 
solution in the gut, and was 
constant at around one-fourt) 
of the serum value. On the 
other hand, the concentratioa 
of sodium and chloride mov- 
ing from the lumen to the 
blood was in direct linear re- 
lation to the concentration 
of sodium and chloride in the 
solution in the gut. When 
these findings are applied to 
urines with the same concentration of 
sodium and chloride but different specific 
gravities, our findings of less absorption 
in high specific gravity urines are readily 
explained. In high specific gravity urine, 
the net water movement is towards the 
lumen; this water has a constant low 
concentration of sodium and chloride. Al- 
though in linear relation with the concen- 
tration of gut fluid, water and sodium and 
chloride are moving towards the blood 
simultaneously; the predominant movement 
being towards the lumen, the net absorp- 
tion is modified, resulting in comparative!y 
less absorption. On the other hand, at tle 
same concentration of sodium and chlorice 
but with a low specific gravity urine, tle 
net direction of water movement is towarc's 
the blood. This carries with it a proportion- 
ately high sodium and chloride concentr i- 
tion. The modifying action of water mov >- 
ment towards the lumen is ineffective n 
this case, since this movement is small n 
magnitude, the result being a_ high:r 
absorption rate than with high specit’c 
gravity urine at the same sodium aid 
chloride concentrations. 


mEq./l1. 
300 


The same explanation is also valid fr 
potassium and urea absorption, since bo h 
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these substances have low serum concen- 
trations. 

Although in Visscher’s paper’ there are 
10 numerical values showing the sodium 
‘oncentration of water moving into the 
|amen to be higher than the chloride con- 
centration, studies in the composition of 
jatestinal secretion in the ileum by De Beer 
ind associates'® show sodium concentration 
t> be twice as great as chloride concen- 
iration. This fact is offered as one explana- 
tion of the seemingly selective absorption 
(f chloride over sodium at the same con- 
centration. 


The results of this study are closely 
}arallel to the results obtained by Pers* for 
ieabsorption of urine in the colon. The fate 
cf urinary potassium seems to be the only 
difference in the absorption of urinary con- 
stituents between ileum and colon. Pers 
has not found any difference of potassium 
concentration between urine specimens 
introduced into and recovered from the 
colon. We, on the other hand, have ob- 
served a constant reabsorption in all ex- 
periments. The same difference between 
colon and ileum in this respect can be seen 
in all experimental work that has been 
performed, The results of urine enemas 
described by Annis and Alexander‘ do not 
show any significant changes in before and 
after specimens. Small variations showed 
a secretion of potassium. Parsons, Powell 
and Pyrah’s* urine enema experiments gave 
the same results, On the other hand, the 
studies of Pyrah, Care, Reed and Parsons*® 
with radioactive sodium, chloride and 
potassium of absorption in ileum showed 
that potassium was absorbed when its con- 
centration in the ileum was more than three 
times that of the blood. Our results confirm 
this fact. 


CONCLUSIONS 


The experimental findings of this study 
provide clues for a discussion of the patho- 


genesis of the biochemical disturbances 
that occur in patients with an ileocysto- 
plasty. 

Dehydration is naturally of primary im- 
portance. Although with low = specific 
gravity urine a considerable amount of 
water is reabsorbed, calculations of sodium 
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chloride concentrations of the absorbed 
solution reveal that above a specific gravity 
of 1.010, the absorbed solution is hyper- 
tonic. This hypertonicity increases with 
higher specific gravities and higher rates 
of sodium chloride absorption. This con- 
stant infusion of hypertonic solution, if not 
accompanied by a high water intake, will 
result in a concentrated urine and this in 
turn will cause absorption of more hyper- 
tonic solutions, and a vicious cycle mav 
result in severe dehydration. It is a fre- 
quent clinical observation to see these 
patients with a voluntary water intake of 
three and four litres per day. A number 
of these patients who have had the opera- 
tion for tuberculous contracture of the 
bladder have poor kidney function, with 
a fixed specific gravity of 1.012-1.014. So 
far as dehydration is concerned, these 
patients should be better equipped to 
handle the problem. 

In the pathogenesis of hyperchloraemic 
acidosis the experimental results confirm 
the hypothesis of excessive chloride absorp- 
tion over sodium absorption. The changes 
in pH also demonstrate the post-renal gain 
of H ions. The lessened alkalinity of the 
recovered sample in the experiments where 
the initial urine was alkaline is difficult to 
explain. It should be stated here, however, 
that alkalinity of those urine specimens was 
due to breakdown of urea to ammonia 
during collections of urine from dogs; they 
were not truly alkaline. 

The demonstrated differences of sodium 
and chloride absorption in high and low 
specific gravity urines will at first glance 
make one feel that these patients would 
do better secreting a urine of high specific 
gravity and low salt content. However, 
since the net difference between absorbed 
chloride and sodium can be accepted as 
the cause of the biochemical disturbances, 
calculations of these in different types of 
urine is necessary to give a truer picture. 
Calculations shown in Table I demonstrate 
that the magnitude of the net difference 
between chloride and sodium is at its 
lowest in urine of low specific gravity and 
high salt content. This type of urine, how- 
ever, is unphysiological and unobtainable 
in patients with diseased kidneys. The next 
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TABLE I. 


Type of urine 


Low sp.g. 
Low conc. of NaCl (50 mEq. /I1.) 


Low sp.g. 


High sp.g. 
Low conc. of NaCl (70 mEq. /I.) 


High sp.g. 
High conc. of NaCl (250 mEq. /1.) 


“safe” urine is a low specific gravity urine 
of low salt content. 

Our experimental results demonstrate 
that the cause of potassium depletion can- 
not be in the ileal bladder. It is also an 
established fact that potassium depletion 
does occur in patients with ileocystoplas- 
ties. Potassium depletion in patients has 
always been accompanied by hyperchlor- 
zemic acidosis and dehydration. The rela- 
tion of acidosis and potassium loss as 
cause and effect, however, is contrary to 
Berliner’s'* hypothesis of relationship be- 
tween potassium metabolism and acid-base 
balance. If these patients are acidotic, the 
potassium excretion will diminish unless 
there is advanced kidney dysfunction. 

Dehydration preceding the acidosis, 
however, will tend to increase the potassium 
excretion. Mudge and _ associate;'® have 
demonstrated the relation of potassium 
excretion and cellular hydration. Experi- 
ments on dogs dehydrated with hypertonic 
sodium chloride infusions demonstrated 
increased potassium excretion with evi- 
dence of active tubular secretion of potas- 
sium. The similarity of results in these 
experiments and in ileocystoplasty patients 
is evident. 

It remains to be shown that the same 
pattern and the same rates of absorption 
apply to the human ileum, Observations on 
this will be reported in a second section. 

In view of these findings, how can pa- 
tients with ileocystoplasties be helped to 
prevent biochemical disturbances? It is 
evident from the conclusion drawn that 
these patients should have a high water 
and low salt intake. This will ensure a low 
specific gravity urine of low salt content. 
The net difference between absorbed 


Net (Cl-Na) absorbed 


mEq. of Cl absorbed in excess of Na 


CALCULATIONS OF Net DIFFERENCES IN ELECTROLYTE ABSORPTION 
WITH DIFFERENT TyPEs OF URINE 


Water 


(2.1)-(0.5)-1.6 Absorbed 


(8.2)-(7)-1.2 Absorbed 


mq. of Cl absorbed in excess of Na 


(O)-(-2.5)-2.5 Secreted 


mEq. of Na secreted in excess of Cl 


(4.2)-(1.5)-2.7 Secreted 


mq. of Cl absorbed in excess of Na 


chloride and sodium can further be dimin- 
ished if the urinary sodium concentration 
is higher than the chloride concentration. 
The graphs in Fig. 2 show that chloride 
and sodium absorption in urine of low 
specific gravity will be equal if the sodium 
concentration is 40 mEq/l. higher than 
chloride concentration. Therefore supple- 
mentary sodium in the form of sodium 
bicarbonate, citrate, etc., may be added 
to the diet. 

At the present, in view of the possibilities 
of acidosis and potassium depletion, pa- 
tients are being given mixtures of sodium 
and potassium citrate as a compensatory 
measure. Our results show that supple- 
mentary potassium is not necessary if ade- 
quate water intake is provided. It should 
be borne in mind that excessive alkaliniza- 
tion of the urine may also result in excessive 
potassium secretion by the kidney. How- 
ever, in view of the absorption rates of 
potassium from the ileum, even high con- 
centrations in urine should not be contribu- 
tory to potassium depletion, but by and 
large, only increase the potassium turnover. 
We would be justified therefore in adv>- 
cating supplementary sodium in effective 
doses. 


SUMMARY 


The first section of this publication dez |s 
with experimental studies on dogs of tie 
changes in urine instilled into isolated loo: 's 
of ileum. The results are related to expeii- 
mental data and clinical observations 1 »- 
ported in the literature, as well as our ov n 
clinical experience which will be report: d 
in detail in a second section. 

It was found that the change in volur ie 
of urine instilled into a blind ileal lo: p 
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depended on the specific gravity of the 
wine, low specific gravity urines being re- 
al sorbed and high specific gravity urines 
bing diluted by secretion into the loop. 
S) ecific gravity of the instilled urine be- 
cme lower, tending to reach levels of 
1.)10-1.017. The pH changes were to- 
wirds 7.4. 

Sodium and chloride absorption varied 
w th the concentrations of these electrolytes 
fe: urines of similar specific gravity, but 
ws greatly modified by alterations of urine 
st ecific gravity. For the same concentra- 
tion of sodium and chloride, high specific 
giavity urines showed much less absorption 
tt an low specific gravity urines. The ileum 
reabsorbed more chloride than sodium 
at all concentrations of these electrolytes 
ard regardless of specific gravity. Onlv 
if the concentration of sodium was 40 
mEq/I greater than that of chloride was the 
reabsorption of these ions equal. 


Potassium and urea are both reabsorbed 
in linear relation to their concentration, 
and more from low specific gravity urires 
than from high specific gravity urines. 


Our results are in agreement with the re- 
ports of others describing a two-way move- 
ment of ions and water across the intestinal 
mucous membrane. The movement of water 
with sodium and chloride into the lmmen 
modifies the reabsorption of these ions 
from the lumen in high specific gravity 
urines but less so in low specific gravity 
urines, the greater movement of sodium 
than chloride into the lumen accounting 
for the net increase in chloride reabsorp- 
tion, The results are similar to those in 
reported experiments on the colon, except 
for potassium which is reabsorbed by the 
ileum. 


The pathogenesis of hyperchloraeemic 
acidosis when it does occur with the use 
of ileum in the urinary tract is similar to 
that in uretero-colic anastomosis. The de- 
hydration produced by the hypertonic 
sodium and chloride infusion along with 
urea will by itself produce acidosis, In 
addition to this, the absorption of chloride 
in excess of sodium with the demonstrated 
pest-renal hydrogen ion gain further adds 
to a tendency to hyperchloreemic acidosis. 
Any potassium deficiency is not due to loss 
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of potassium by the ileum but must be 
secondary to dehydration and acidosis. 
The tendency to imbalance produced by 
the use of ileum in the urinary tract should, 
on theoretical grounds, be combated by 
a high fluid and low salt intake and, if 
severe, by supplementary oral intakes of 
sodium and potassium citrate or carbonate. 
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RESUME 

Cette publication traite des changements que 
subit l’urine injectée dans une anse_intestinale 
isolée. Il a été trouvé que, dans ces conditions, 
le volume d’urine varie selon la densité spécifique; 
les urines de basse densité sont réabsorbées et 
celles de densité élevée sont diluées par des 
sécrétions de la muqueuse intestinale. 

L’absorption du sodium et des chlorures varie 
selon les concentrations de ces électrolytes dans 
des urines de densité égale, mais cette régle n'est 
plus exacte lorsque les densités sont fortement 
modifiées. Par exemple, on voit que, pour des 
concentrations égales de sodium et de chlorure, 
les urines de densité élevée provoquent une dimi- 
nution de l’absorption. L’iléon réabsorbe a n’im- 
porte quelle concentration toujours plus ~ de 
chlorure que de sodium, et ceci indépendamment 
de la densité. 

Le potassium et l’urée sont tous deux réabsorbés 
en proportion linéaire de leur concentration, et 
plus fortement dans les urines de faible densité. 

Les résultats présentés ici correspondent a ceux 


URETEROCELE IN ADULTS 


From the Karolinska hospital in Stockholm, 
Sweden, comes a review of 25 cases of uretero- 
cele in 18 adults (11 women and seven men). 
The authors, Aas and Nilson (Acta. Chir. Scan- 
dinav., 116: 263, 1959) have followed up this 
series for periods ranging between nine months 
and 18 years. In the initial cystoscopic examina- 
tion two of the cysts were not discovered, and 
the diagnosis was made solely on urography. On 
the other hand, three ureteroceles were not de- 
tected on urography although demonstrated 
cystoscopically. Thirteen of the 18 ureteroceles 
not associated with stone were treated conserva- 
tively and the remaining five surgically by the 
transurethral route, three being electroresected or 
electrocoagulated. Seven ureteroceles containing 
stone were all treated operatively. After con- 
servative treatment, follow up for two to 18 years 
showed no change in size of the ureteroceles or 
in ureteral drainage. In one case there was some 
vesico-ureteral reflux. In the group treated sur- 
gically but without stone, initial examination had 
shown that the section of the ureter involved 


fournis par d’autres auteurs; il se fait a travers 
la muqueuse intestinale un mouvement de va- +t- 
vient des ions. Des phénoménes tout a fiit 
semblables se produisent au niveau du_ célcn, 
exception faite pour ce qui est du potassium. 

La pathogénése de l’acidose par hyperchlorém e, 
telle qu’elle apparait dans les cas ot un segment 
diléon est employé dans le tractus  urinai e, 
ressemble tout a fait a celle des anastomo:es 
urétéro-coliques. La déshydratation causée yar 
Vhypertonie sodique et chlorique et également 
uréique donnera naissance A une acidose; de pls, 
Vhyperabsorption de chlorure par _ rapport .w 
sodium va exagérer cette tendance 4 l’acidose. Ure 
déficience en potassium n’est pas causée par wae 
perte de potassium au niveau de Jiléon, miis 
est secondaire a la déshydratation et a l’acidose. 

Lors de l'utilisation d’un segment d’iléon dans le 
tractus urinaire, le déséquilibre électrolytique 
ainsi provoqué doit étre combattu par l’admini- 
stration de grandes quantités de liquide pauvre 
en sel, et dans les cas graves, on donnera, oraie- 
ment, du sodium et du potassium sous forme de 
citrate ou de carbonate. 


by the ureterocele was obstructed. At follow up 
between two and 10 years later, the obstruction 
to drainage had wholly disappeared in two in- 
stances, and was appreciably less in two others. 
In the remaining case, a stone had been extracted 
from the pelvic segment of the ureter and the 
stricture dilated; the initial distension of the 
ureter had definitely diminished. In the group 
associated with stone, one recurrence was found 
but three of the four cases in which there hid 
initially been obstruction showed improv 
drainage. ; 

It would seem that these cysts assume th2ir 
final size, together with a definite degree of u 
teral obstruction, early in their development a 
that the condition then remains stationary 
no complication interferes. 

An uncomplicated ureterocele which has 1 
caused obstruction at an early stage will not 
so later. In surgically treated cases, there is 
the whole no tendency to recurrence after elect 
resection or coagulation. The uncomplicated c. s 
with a cyst no larger than a walnut and with« 
decrease in kidney function should be left alo e. 
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HEPATOLOBECTOMIE DROITE 


ROLAND CAUCHON, M.D., F.A.C.S.,* PAUL BROCHU, M.D. et 
LOUIS LEVASSEUR, M.D., F.R.C.S.[C], Québec, Qué. 


Q.; PEUT AFFIRMER sans crainte derreur, 
que la chirurgie hépatique, méme la chirur- 
gi» traumatique, a toujours été considérée 
co nme trés compliquée. L’hémorragie pro- 
diite par nimporte quel traumatisme, 
ch rurgical ou autre, sur un réservoir si 
ccisidérable de sang, a toujours été la 
rason principale de cette difficulté, En 
ef et, nous devons nécessairement compter 
su: le tamponnement de la plaie comme 
derniére ressource au contré'e de lhémor- 
ra tie parce que les sutures plus ou moins 
pénétrantes dans le parenchyme hépatique 
soit souvent insuffisantes 4 la contrdéler. 

Vest la raison pour laquelle ce ne fut 
pas avant 1911 qu'un chirurgien put se 
lancer avec succes dans la premiére lobec- 
tonie droite chez Thumain, Auparavant, en 
1892, Keen avait pu se rendre compte 
quune grande partie du foie pouvait étre 
réséquée sans trop de danger, et depuis 
ce temps, Ponfick avait démontré la régé- 
nération du tissu hépatique suffisante a 
la survie de Tindividu. Et alor:, il y eut 
un espace de temps de quarante ans avant 
quune hépatolobectomie droite soit de 
nouveau effectuée, Bien sir, pendant cette 
période de trés nombreux articles furent 
publiés sur Tablation partielle d'un lobe 
et la résection compléte du lobe gauche. 
Pendant cette période aussi, des études 
plus approfondies des fonctions hépatiques 
furent faites et de nouvelles méthodes de 
combattre les hémorragies furent établies. 

On peut avancer, en re-tant dans les 
limites de la vérité, que jusqu’au vingtiéme 
siecle, il y avait vraiment d’excellentes 
raisons pour que lhépatectomie droite ne 
puisse étre faite. Les chirurgiens expéri- 
mentés connaissaient les énormes difficultés 
qui les attendaient quand ils se langaient 
dans une résection partielle et ils savaient 
aussi que, quand une tumeur maligne 
développée dans le foie est mise en évi- 
dence lors d'une laparotomie, il est déja 
souvent trop tard pour se permettre une 
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résection étendue, parfois dangereuse et 
méme mortelle. 

Quant au cancer de la vésicule biliaire, 
il avait toujours été traité par la cholécystec- 
tomie seule, avec un taux effarant de réci- 
dives et de mortalité. Et ceci a un tel point 
quen 1924 Blalock disait: “Dans le cancer 
de la vésicule biliaire, quand un diagnostic 
positif peut ¢tre fait sans exploration chirur- 
gicale, i] est inutile d’opérer puisque cela 
a pour effet de raccourcir la survie du 
patient”. Avec la notion nouvelle d'une ré- 
génération importante de tissu hépatique, 
avec la connaissance récemment acquise 
que 20% environ du foie est suffisant a 
la vie; et par dessus tout, avec la certitude 
que le développement de nouvelles cellules 
hépatiques dans un court espace de temps, 
va fournir un support suffisant a la partie 
du foie qui reste, les chirurgiens ont com- 
mencé i] y a environ sept ans a croire a 
la résection du lobe droit du foie et depuis 
ce temps, nous avons pu lire dans la littéra- 
ture mondiale plusieurs articles sur la pro- 
cédure chirurgicale a suivre et sur les 
résultats obtenus. Quelques travaux ont 
méme été publiés sur lhépatolobectomie 
droite pour des lésions bénignes intéressant 
une partie étendue du lobe droit du foie, 
ot. les résultats ont été excellents, C'est 
ainsi que depuis les trois ou quatre der- 
niéres années, nous avons été fortement 
impressionnés par ces articles publiés sur 
les maladies du foie et de la vésicule biliaire 
et en sommes venus a certaines conclusions 
que nous allons maintenant exposer. 

Nous savons que de 1 a 3% des vési- 
cules biliaires enlevées au cours d'une 
opération présentent des signes positifs de 
malignité a examen histologique. Comme 
tant d'autres nous en sommes venus a 
cause de cet état, a nous faire lopinion 
que toutes les vésicules biliaires malades 
doivent ¢tre enlevées si l'état général du 
patient le permet. Du point de vue pré- 
vention simple, c'est certainement le meil- 
leur traitement actuel. Mais, quand une 
lésion maligne s'est établie, nous avons une 
situation bien différente. 
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La lésion maligne nest pas curable par 
des moyens ordinaires, et nous avons des 
preuves abondantes depuis cinquante ans 
que la récidive du cancer est immédiate, 
ou plutét, que [extension du_ processus 
malin dans le foie se continue malgré la 
cholécystectomie; une intervention chirur- 
gicale étendue pourrait aider a controler 
cet état pathologique. Kirshbaum et Kozoll 
ont trouvé que sur 55 patients morts de 
cancer de la vésicule biliaire, 51 présen- 
taient une extension directe dans le foie. 
Par ailleurs, Rokitansky et Willis ont montré 
que “des embolies se déposent dans _ les 
branches terminales portes d’un lobule, s’y 
développent et perforent éventuellement 
dans un rameau porte voisin, et ainsi le 
processus se renouvelle d'une fagon_per- 
pétuelle jusqu’a ce que le lobe hépatique 
en entier soit pris par une pluie de métas- 
tase;”. 

Sommes-nous donc pour nous en tenir 
a la vieille controverse ou bien de faire une 
cholécystectomie et d’attendre les métas- 
tases post-opératoires et la mort, ou de ne 
faire rien en nous déclarant satisfaits de 
savoir que la chirurgie n’a pas sa place 
dans un tel cas? Aprés l’excellent article 
de Lortat-Jacob en 1952 nous avons bien 
saisi la signification de ’hépatectomie droite 
réglée et nous avons pu suivre ensuite dans 
la littérature les opinions divergentes sur 
ce nouveau procédé, Nous en sommes venus 
a la conclusion avec plusieurs auteurs, 
que si a lopération on ne peut trouver de 
métastase, le patient est un sujet a sou- 
mettre a lhépatolobectomie. Nous sommes 
aussi de l’'avis de plusieurs, qu'une simple 
biopsie sur une tumeur hépatique est com- 
plétement hors d’ordre et que le lobe doit 
étre enlevé méme si la lecture histologique 
extemporanée a montré quil  s’agissait 
dune lésion bénigne. Une résection partielle 
dune tumeur est en elle-méme plus dan- 
gereuse quune ablation complete. “Si a 
lexploration une tumeur hépatique est 
trouvée réséquable, on ne doit faire aucune 
fragmentation de cette tumeur, mais une 
résection complete”. Une excellent film sur: 
“Les indications et la technique de lhépa- 
tectomie droite” avec narration personnelle 
par le docteur John T. Reynolds de Chi- 
cago finit par provoquer chez nous [état 
esprit qu'il fallait et nous décidames que 
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le prochain patient souffrant dune cancer 
de la vésicule biliaire subirait une hépato- 
lobectomie droite si son état général le 
permettait. 

Cette opportunité nous fut offerte iw 
début de 1958. Voici la description «lu 
procédé chirurgical employé et les résult: ts 
obtenus. 


I] s'agit d'une femme de 54 ans atteinte dan 
diabéte pour lequel elle recevait 30 unités din: u- 
line protamine zinc quotidiennement. A son 
entrée 4 lhdpital, le 6 mars 1958, la glycémie 
était normale et il n’y avait pas de glycosurie. 

Elle était obése et se plaignait depuis 15 
ans 4 peu prés, de troubles digestifs occasiom és 
surtout par certains excés alimentaires qui de 
temps a autre dépassaient largement le régiine 
quelle devait suivre. Elle était alors saisie d’une 
douleur aigué dans Vhypochondre droit, qui 
s'accompagnait de vomissements. En général il 
y avait sédation des symptémes dans espace 
de 12 heures mais au cours du dernier épisode 
qui se produisit le 26 février, les symptdmes 
durérent trois jours. Elle se mit done a une 
diéte sévére de lait, légumes et fruits, et clle 
perdit 10 Ib. (4,5 kg.) de poids. Bien quelle 
se fut soumise de plein gré au traitement, clle 
garda de cette derniére crise un douleur dans 
lhypochrondre droit, et ce fut la raison de son 
hospitalisation. 

L’examen physique nous montra un point de 
Murphy positif avec un certain degré de con- 
tracture musculaire dans la région de Vhypo- 
chondre droit. Le 7 mars, une cholécystographie 
mit en évidence un gros calcul de cholestérol 
dans une vésicule biliaire qui pouvait malygré 
tout se vider assez bien. La formule sanguine 
était tout a fait normale. En face de cet ¢tat 
persistant et surtout a cause de la durée cles 
symptOmes, nous décidames de faire une clio- 
lécystectomie. 

Aprés une attente de quelques jours pour p e- 
parer la malade a cette intervention, une c!)0- 
lécystectomie par incision paramédiane droite | 
pratiquée le 12 mars. Nous pimes constater 
cours de lVopération un épaississement et | 
coloration blanchatre bien particuliére du fc 
de la vésicule biliaire, contractée sur de n¢ 
breux calculs. Cette apparence nous sugg 
immédiatement la probabilité de transformat 
maligne d'un processus chronique, et une 
ploration fut faite dans le but de détermi 
s'il y avait des ganglions palpables dans le p« 
cule hépatique ou en arriére du duodém 
Cette recherche fut négative et i] fut aussi 
connu qu il n’y avait aucun nodule métastatic 
dans le foie. La cholécystectomie rétrograde 
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dene faite et les suites post-opératoires n’offrirent 
aveune particularité sauf que nous dimes con- 
tir uer Tadministration d’insuline telle qu’avant 
lcpération. 

L’examen pathologique de la piéce confirma 
n¢tre impression qu'il s’agissait d’un adénocar- 
ci.ome papillaire du fond de la vésicule et c’est 
ih ce moment quill fut décidé de faire une 
he patolobectomie droite. La malade fut com- 
pl ‘tement mise au courant de la situation; nous 
pt mes le soin de lui expliquer, ainsi qu’a son 
m_ri, les raisons formelles de lopération proposée 
avec les chances d'une guérison définitive. Les 
sons pré-opératoires furent immédiatement in- 
st ués. Le 27 mars, deux semaines aprés la 
cl olécystectomie, le lobe droit du foie fut 
ré.équé et voici la procédure que nous avons 
su vie. 

La patiente fut placée en position “intermé- 
ditire entre le décubitus dorsal et le décubitus 
la éral gauche”, le bras droit en extension au- 
dessus de la téte, le flanc gauche soulevé par 
le support rénal, cette position permettant une 
extériorisation plus facile du foie dans la plaie. 
Une incision thoraco-abdominale fut employée, la 
partie thoracique oblique dans le lit de la 
huititme cdte, la partie abdominale étant Tin- 
cision paramédiane droite qui avait servi a la 
cholécystectomie; les cartilages costaux furent 
divisés entre les deux parties de l'incision. Le 
diaphragme fut complétement divisé en deux 
jusqu’a la veine cave. 

En inclinant la table 4 droite, nous arrivons 
a avoir la patiente en position couchée sur le 
dos, légérement arquée. Le foie pouvait ainsi 
étre repoussé dans le thorax ce qui donnait un 
champ libre assez considérable au-dessus du 
pédicule hépatique. En inclinant la table sur la 
gauche, nous pouvions repousser le lobe droit 
vers la ligne médiane ou vers lhypochondre 
gauche, 4 condition que les ligaments falciforme 
et coronaire soient sectionnés. Nous avons con- 
servé Timpression que la dissection postérieure 
extrémement difficile a pu étre faite sous meil- 
leure vision grace 4 cette manoeuvre. 

Une fois lincision faite, la malade placée sur 
le dos et le foie disloqué dans le thorax, la dis- 
section du pédicule hépatique fut immédiate- 
ment commencée et les canaux hépatiques isolés 
avec soin. Un ruban ombilical ou un catgut fut 
alors placé autour du canal hépatique droit. 
Liartére hépatique avec ses branches droite, 
moyenne et gauche fut ensuite identifiée et 
complétement disséquée. I] faut se rappeler que 
dans 75% des cas environ il existe une artére 
moyenne. La branche droite fut aussi isolée sur 
un catgut ou un ruban. 

La veine porte est située juste en-dessous et 
un peu a gauche du canal hépatique. C’est un 
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trone trés large, qui doit étre disséqué avec un 
soin extréme, et 4 ce stage de Yopération, la 
paroi antérieure seule de cette veine peut étre 
libérée complétement des tissus voisins. La 
bifurcation de la veine porte est trés haut située, 
presque dans le foie. 

Avant de changer l’angle de dissection, un 
ruban fut placé autour de la veine cave in- 
férieure, au-dessus des veines rénales comme 
mesure de sécurité en cas d’hémorragie soudaine 
pendant la dissection des veines sus-hépatiques. 
La patiente fut ensuite inclinée sur le cété 
gauche et les ligaments coronaires droits furent 
sectionnés de sorte que le lobe droit put étre 
entiérement déplacé vers la gauche, laissant ainsi 
un espace d’accés plus facile 4 la veine cave 
et aux veines sus-hépatiques en arriére du foie. 

A cet endroit il y a souvent une languette 
plus ou moins triangulaire formée de tissu hé- 
patique qui senroule autour de la veine cave 
inférieure et qui cache compiétement les veines 
sus-hépatiques. Celles-ci sont en général au 
nombre de trois, les veines sus-hépatiques droite, 
moyenne et gauche, et dans la plupart des cas, 
les veines moyenne et gauche s’unissent en un 
tronc commun juste avant de se jeter dans la 
veine cave. La veine hépatique droite draine le 
segment postérieur et la partie supérieure du 
segment antérieur du lobe droit. La veine sus- 
hépatique moyenne draine la partie inférieure 
du segment antérieur du lobe droit, et en plus 
la partie inférieure du segment moyen. La veine 
sus-hépatique gauche draine entiérement le lobe 
gauche et en plus la partie supérieure du seg- 
ment moyen. C’est 4 ce moment qu'il faut faire 
une identification précise des tissus 4 sectionner. 
Ce sont des vaisseaux trés larges presque enfouis 
dans le foie, et 4 cause de leur briéveté, la dis- 
section en est rendue trés difficile. 

En faisant une traction délicate sur le lobe 
droit vers la gauche, la languette de tissu hépa- 
tique qui se trouve en avant des veines sus-hépa- 
tiques fut sectionnée, et la veine droite, isolée par 
une dissection prudente. Par la rotation du lobe 
droit, les veines sus-hépatiques moyenne et 
gauche furent identifiées, et une pince courbe 
put étre placée en arriére de la veine droite. Des 
ligatures 4 la soie assez forte furent ensuite 
placées, d’abord sur les veines surnuméraires 
situées plus bas que la veine sus-hépatique 
droite, et celle-ci fut ligaturée la derniére et 
sectionnée. Une pince Kocher fut appliquée sur 
lextrémité proximale de la veine presque dans 
la substance hépatique. I] n’y avait pas de place 
pour deux ligatures. Nous etimes ensuite un 
accés plus facile 4 la partie postérieure de la 
veine porte et sa dissection fut commencée. 


Retournant maintenant au pédicule hépatique 
par rotation de la patiente en position dorsale, 
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Ligament 
falciforme 


Fig. 1.—Division a l’instrument mousse, dans la 


plan anatomique du foie. 


i'artére et le canal hépatiques droits furent sec- 
tionnés et ligaturés et nous etmes ensuite une 
trés bonne vision pour la dissection complete 
et définitive de la branche droite de la veine 
porte. Cette branche est trés difficile 4 mettre 
en évidence et on doit la rechercher dans le 
foie méme, tellement la bifurcation est haute et 
cachée dans le foie. Une ligature a la soie fut 
placée sur l’extrémité distale, une pince Kocher 
sur lextrémité proximale et la veine sectionnée 
entre les deux. Il ne resta plus qu’a faire la 
section du lobe droit du foie, et la section se 
fit en tenant compte de la circulation propre 
a chacun des lobes. 


Nous savons que “la division anatomique en 
lobes droit et gauche ne se situe pas dans la 
ligne du ligament falciforme, mais va du bord 


Fig. 2.—Envahissement du foie par un épithé- 


lioma canaliculaire 4 gauche. En haut, a droite, il 
persiste une plage du tissu hépatique atrophique. 
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gauche de la fosse vésiculaire jusqu’a orifice 
diaphragmatique de la veine cave inférieu‘e. 
Ce plan est constant, et sépare les systén es 
artériel, veineux et biliaire de chaque cot.”. 
Le lobe carré, de méme que la moitié gauche lu 
lobe de Spigel font partie du coté gaucle. 
Ainsi la ligne de section doit s’étendre de la 
partie droite du lobe carré jusqu’au cété dr it 
de Youverture diaphragmatique de la veine cave. 
Ceci représente done une ligne de_ sectim 
oblique qu'il est préférable de faire a Tinstiu- 
ment mousse, par exemple le manche du bisto wi 
(Fig. 1). 

Nous rencontrames chez notre malade ces 
branches parfois trés grosses, artérielles, v-i- 
neuses et biliaires que nous ptimes ligaturer avant 
de les sectionner. On ne peut dire que ncus 
ayons été vraiment incommodés par Thémor- 
ragie peropératoire. Nous couvrimes la surface 
cruentée d'un fragment prélevé aux dépens du 
grand épiploon, et draindmes la cavité abdo- 
minale avec un drain cigarette, la cavité pleurale 
avec un drain sous l’eau, et ensuite nous suiu- 
rames la plaie thoracique et abdominale. 


ELECTROLYTES 
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Fig. 3.—Graphique du bilan électrolytique api¢s 
Vintervention jusqu’au 30 octobre. 


Liintervention dura sept ‘heures. L’anesthé ie 
rachidienné continue fut employée, combin ‘e 
au thiopental (Pentothal Sodium). Trois lit es 
de sang, et en plus un litre de dextrose 1 )% 
contenant 20 unités d’insuline furent administ és 
pendant lintervention. Deux heures avant la_ in 
de Popération 40 unités d’ACTH furent injecté :s. 
Ceci fut répété quotidiennement pour trois jou’. 

Le pouls se maintint autour de 80 par mint te 
et subit trés peu de variations. La tension ar ¢- 
rielle ne dépassa jamais 160/99 pendant l’opé a- 
tion. A la fin de Topération les chiffres se 
lisaient comme au début, 140/80. Les  urii es 
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étaient libres de sucre et d’acétone a la fin de 
lopération. 

e rapport anatomopathologique nous apprit 
qu : le lobe pesait 770 grammes et que ses dimen- 
siois étaient de 20 sur 14 sur 6 centimetres. 
Mi:roscopiquement, l’épithélioma canaliculaire 
ay. nt son point d’origine dans la vésicule biliaire 
en: ahissait le foie autour du lit de la vésicule. 
Pa tout ailleurs le foie était normal (Fig. 2). 

\u cours des premiers jours aprés lopération, 
nois edmes a combattre un état d’hyperglycémie 
sé evant jusqu’a 342 mg. %. Il fallut continuer 
lin suline jusqu’au 31 mars alors que la glycémie 
de int normale. Pendant les deux premiers jours 
du chloramphénicol (Chloromycetine) fut ad- 
miiistré aux huit heures. Du sucre interverti a 
10>, d'un métabolisme plus facile pour le foie, 
de. protéines et des solutions électrolytiques 
geiire Ringer, furent injectées quotidiennement 
i la patiente jusqu’a ce qu'elle devint en état 
de s’alimenter suffisamment. I] est de toute 
nécessité que ces patients recoivent une diéte 
hyperprotéinique pour au moins quelques jours, 
juxement a cause de la fonction hépatique 
diminuée. 

La diurése quotidienne varia chez notre 
malade de 1500 a 2500 c.c. et nous primes 
soin de n’employer de narcotiques que le strict 
nécessaire. Nous n’eimes aucun trouble méta- 
bolique, et nous croyons bien que ce résultat 
est en rapport avec une administration bien 
equilibrée de liquides et d’électrolytes. Pendant 
une journée ou deux, sur la jambe droite, 4 un 
endroit ot nous avions fait une dissection 
veineuse pour l’injection peropératoire de solutés, 
nous avons craint le développement d'une throm- 
bophlébite, mais cette crainte fut heureusement 
de courte durée. Durant quatre jours une légére 
coloration ictérique de la peau se manifesta, puis 
cette coloration disparut rapidement. Pendant 
deux ou trois semaines, une certaine quantité de 
bile s’écoula de la plaie, et ensuite écoulement 
devint séreux. Cependant, de temps en temps 
nous avons retrouvé de la bile sur le pansement 
et méme maintenant, il existe un petit tractus 
listuleux qui donne de temps a autre un petit 
peu d’écoulement. La température ne s’éleva 
jamais au-dela de 101° F. pour retourner a 
la normale dans un espace de huit jours. A la 
fin de la premiére semaine post-opératoire, nous 
permimes a notre malade de se lever et de 
marcher dans sa chambre. Son appétit s'est 
amélioré graduellement et de temps en temps 
nous avons confirmé par des examens sanguins 
appropriés, que lévolution post-opératoire a 
éé réellement plus facile que nous l’avions pré- 
vue. Les tracés électrolytiques pris 4 différents 
intervalles, le premier, trois jours avant l’opération 
et le dernier, le 30 octobre, montrent lévolution 
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relativement facile méme dans les jours de plus 
grand stress (Fig. 3). 

Les fractions potassium et protéines, a un 
moment donné, accusérent une chute légére, 
mais celle-ci n’a jamais dépassé un seuil que nous 
avons pu ramener a la normale promptement. 

Nous avons été trés satisfaits de état post- 
opératoire de notre malade. L’état graphique de 
son évolution forme la preuve la plus convain- 
quante de la possibilité de cette opération et 
pour le patient et pour le chirurgien. L’hospitali- 
sation s'est terminée le 12 mai. Aprés son retour 
a la maison, l’amélioration de la santé a été 
graduelle de sorte que trois mois aprés Jinter- 
vention chirurgicale, la patiente pouvait reprendre 
ses travaux domestiques habitueis. 


SOMMAIRE 

Un cas d'adénocarcinome de la vésicule 
biliaire est présenté, Le traitement a con- 
sisté en une hépatolobectomie droite. La 
technique employée est ici décrite de méme 
que les résultats post-opératoires immé- 
diats et éloignés. 
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SUMMARY 

It is known that from 1 to 3% of gall-bladders 
removed at operation show positive signs of malig- 
nancy on histological examination. Moreover, such 
malignant lesions are not curable by simple chole- 
cystectomy and only a more extensive surgical 
operation can do the patient any good. The present 
authors conclude that if a patient has a malignant 
lesion of the gall-bladder without obvious metas- 
tases, a right hepatolobectomy should be_per- 
tormed. They describe in detail such an operation 
upon a woman of 54 years with mild diabetes upon 
whom a retrograde cholecystectomy was performed 


CARCINOMA OF THE GALL-BLADDER 


Two Stockholm surgeons, Arner and von 
Schreeb (Acta. Chir. Scandinav., 116: 477, 
1959) discuss carcinoma of the gall-bladder, with 
particular reference to two of their own cases, 
one of carcinoma and one of chronic cholecystitis 
simulating cancer. They also review cases of gall- 
bladder carcinoma from two large Swedish hos- 
pitals. They note that the incidence of gall- 
bladder carcinoma is given as 0.87% of biliary 
tract operations, and that gall-stones have been 
found in as many as 94% of a series of such 
tumours. They agree that the prognosis of car- 
cinoma of the gall-bladder is extremely poor and 
that patients rarely survive for five years. 

Their series consisted of 49 cases of carcinoma 
of the gall-blader treated between 1940 and 
1957. Cancer was found in 0.5% of all cases of 
cholecystectomy. No definite symptoms charac- 
teristic of carcinoma could be distinguished. Pain, 
jaundice, emaciation and various dyspeptic symp- 
toms were noted, together with fever. On ex- 
amination, tenderness in the gall-bladder region, 
jaundice, palpable tumour at the site of the gall- 
bladder and enlargement of the liver were some- 
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and a malignant lesion of the gall-bladder founc 
Two weeks after the cholecystectomy the right lob : 
of the liver was resected by a technique describe | 
in detail, the operation lasting seven hours unde 
spinal anzesthesia combined with thiopentone. Hi:- 
tological study of the liver showed that av 


had indeed invaded the liver around the bed of th » 
} 


gall-bladder. Postoperatively, the patient require ! 
insulin for several days and a high protein diet. .. 
mild jaundice was seen for several days and fe 
several weeks afterwards bile menial from tl » 
wound, In fact, a very small biliary fistula sti | 
persists, but the patient is now well enough t) 
return to her work. 


times noted. In only six out of 36 cases operated 
upon was a tentative preoperative diagnosis of 
carcinoma of the biliary tract made. Diagnosis 
was even difficult at laparotomy. In 20 out of 
the 36 cases, extensive malignant disease wis 
already present with metastases, not amenable 
to radical removal. In seven cases a cholecystec- 
tomy was performed, and the diagnosis of cancer 
not made until the specimen had been examine: 

histologically. In nine cases a tumour interprete 

by the surgeon as gall-bladder carcinoma wis 
found. In eight of these nine cases a cholecyste: 

tomy was performed and in one case this w:s 
supplemented with a wedge excision of adjacei 

liver tissue. 


No patient survived for more than 18 month , 
and the 13 patients not undergoing operatic 
died within two months. The authors draw a 
tention to the great difficulty of diagnosing ca 
cinoma of the gall-bladder, but state that mo 
extensive surgical procedures including weds 
excision of adjacent liver tissue or even lobectom y 
may contribute to a more favourable prognosi :. 
Early operation for gall-stones should be 
prophylactic against cancer. 
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INTUSSUSCEPTION 


INTUSSUSCEPTION IN INFANTS AND CHILDREN* 


C. W. CLARK, M.D., Ch.M., F.R.C.S.(Edin.), F.R.C.S.[C], F.A.C.S.,+ 
R. H. WATSON, M.D. and H. W. JOHNSON, M.D., Winnipeg, Man. 


NTUSSUSCEPTION is the commonest acute 
i bdominal emergency in children under 
(ne year of age. It is the purpose of this 
| aper to review 238 cases of intussusception 
;roven by barium enema or laparotomy, 
‘een at the Winnipeg Children’s Hospital 
over a 14 year period (1943-1956). 


*TIOLOGY 


In adults intussusception is usually caused 
ly some mechanical abnormality, whereas 
in infants and children no cause can be 
found in the majority of cases. An organic 
cause was found in only 5.9% 
cases, as shown in Table I. 


of our 


TABLE I.—DEMoONSTRABLE CAUSES OF 
INTUSSUSCEPTION IN 169 OPERATIONS 


Cause Cases Percentage 


Meckel’s diverticulum 
Congenital duplication 
Polyps. 


Total 


SEX INCIDENCE 


Males were more commonly affected than 
females. The percentages were males—61% ; 
females—39%. 


AGE INCIDENCE 


Seventy per cent (167 cases) occurred in 
the first year of life (Table IL). The peak 
incidence was from the third to the seventh 
month (Fig. 1). The youngest patient was 
seven days old. In this patient, a congenital 
duplication at the ileoczecal valve was 
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TABLE I1.—Agae Disrrisution or 
238 Cases oF INTUSSUSCEPTION 

Percentage 

Years of life of cases 

Under | year 70% 

1 - 2 years... 16% 

2-3 years... 5.4% 

Over 3 years 8.6% 


found at operation to be the starting point 
of an intussusception. 


SEASONAL INCIDENCE 


Thirty-two per cent of cases of intussus- 
ception occurred during the summer, as 
shown in Table III. This increased inci- 


TABLE III.—SeEasonat INCIDENCE 
OF INTUSSUSCEPTION (238 CasEs) 


Percentage 
of cases 


23% 
20% 
24% 
32% 


Season 


Autumn. 
Winter. . 
Spring 

Summer 


dence in the summer months might be 
explained by the frequency of gastro- 
enteritis in this community during the sum- 
mer. Increased peristalsis and changes in 
the bowel wall, with gastroenteritis, prob- 
ably predispose to intussusception. 


SYMPTOMS AND SIGNS OF 
INTUSSUSCEPTION 


The symptoms and clinical findings in 
our series are shown in Table IV. The 
symptoms of intussusception are usually 
alarming and the intense paroxysms of 
pain with vomiting should suggest the diag- 
nosis. The presence of a sausage-like mass 


TABLE IV.—Sians AND SYMPTOMS OF 
INTUSSUSCEPTION (238 CasgEs) 


1. Rhythmical abdominal pain (screaming or 
drawing up of legs, periodic)... 

. Associated pallor during pain. . 

. Vomiting. . ae 

. Blood in stool or on digital examination. 

. Abdominal mass (sausage-like along colon) 
). Temperature over 101 °F.. 

. Shock and dehydration 
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34866789 
Months of Life 


Fig. 1.—Age distribution of intussusception dur- 
ing first year of life. 


10 11 12 


along the colon and blood in the stool 
help to confirm the diagnosis. 


DURATION OF SYMPTOMS 
The duration of symptoms in our 238 
cases is shown in Tabie V. No deaths 


TABLE V.—DwuratIon oF SYMPTOMS IN 


238 CasEs OF INTUSSUSCEPTION 


Percentage 


Duration of symptoms of cases 


U inder 12 hours baste ik 
12 - 24 hours.... 

24 - 36 hours. . 

36 - 48 hours 

48 - 60 hours..... 
Over 60 hours. 


occurred in the 65% of cases in which 
symptoms had been present for less than 
24 hours before admission. 

Surprisingly, there were 12% of cases 
in which symptoms had been present for 
more than 60 hours, and some of these 
were successfully reduced by barium 
enema. Some of this group were really 
cases of chronic intussusception, in which 
there was no complete obstruction and the 
blood supply of the bowel had not been 
damaged. 


TyYpPEs OF INTUSSUSCEPTION 


The types of intussusception as recorded 
by the surgeons are shown in Table VI. 
It is our belief that almost all intussuscep- 
tions in children really start as ileo-ileal 
ones and go on to become ileo-ileo-colic. 
If the starting point is near the ileo-cecal 
valve, the surgeon will often record the 
intussusception as ileo-colic. 
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TABLE VI.—TypeEs or INTussuSCEPTION 
FouNpb IN 169 OPERATIONS 


Percentage 


Types of intussusception of cases 


Tleo-colic 
Ileo-ileo-colic. . . . 
Ileo- ~ al. 


UsE OF THE BARIUM ENEMA IN 
INTUSSUSCEPTION 


The barium enema is a useful diagnosti : 
procedure in intussusception and in exper 
hands will reduce the intussusception in: 
a high proportion of cases. The experienc» 
of Scandinavian’: * and Australian*-* author; 
and of Ravitch!” has demonstrated tha: 
hydrostatic pressure with barium enemi 
under fluoroscopic control is a safe and 
effective method of reducing intussuscep- 
tion. 


TABLE VII.—Mortauity Rates 1n Cases or 


INTUSSUSCEPTION (1943-56) 


Overall mortality rate in 238 cases 8 deaths 

Surgical mortality rate 
(169 operations)... . 

Resection if rate 
(22 resections) . 


3.3%, 


8 deaths— 4.7°, 


4 deaths “18. 19, 


In the last 9 years there were 170 cases; 88 were 
reduced by barium enema and 82 required surgery: 
18 resections were performed. There were no deaths 
in this nine year period. 


The routine in this hospital when intus- 
susception is suspected is an immediate 
consultation with a radiologist and a sur- 
geon. A diagnostic barium enema is ad 
ministered and if an intussusception is 
found an attempt is made at reduction 
using hydrostatic pressure under fluoro 
scopic control. The technique of reduction 
by barium enema has been published else 
where by Dr. Arthur Childe," our radiolo 
gist. If there is any doubt about complete 
reduction, that is, if the terminal ileum i: 
not well filled by barium, the surgeon anc 
operating room staff are available im- 
mediately. This eliminates delay if surgery 
becomes necessary. If the terminal ileur 
is not well filled with barium, operation 
is performed to avoid leaving an unreducec 
ileo-ileal intussusception. 

Since 1949, when reduction by means 0! 
barium enema was first used here, 52% 
of all intussusceptions have been reducec 
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successfully. In 12 cases where the radiolo- 
vist was not satisfied that reduction was 
complete, laparotomy revealed that reduc- 
tion had occurred either as a result of 
l ydrostatic pressure or under the anzs- 
thetic. There have been no deaths in cases 
where barium enema reduction was at- 
tempted. 


TREATMENT OF INTUSSUSCEPTION 


The routine treatment in this hospital 
is an attempt at barium enema reduction. 
If this is successful (52% of all cases), 
«peration is avoided. If it is unsuccessful 
cr the terminal ileum is not filled, operation 
is carried out. In a few very ill patients, 
barium enema reduction may not be at- 
tempted. 

Before operation a small catheter is 
placed in the stomach for gastric suction. 
Whenever shock or dehydration is present, 
intravenous fluids and/or blood _ trans- 
fusions are given. 

The abdomen is opened by a split right 
rectus incision with the centre of the in- 
cision opposite the umbilicus. The head 
of the intussusception is milked back into 
the caecum with the fingers in the abdomen; 
only when it is in the caecum is an attempt 
made to deliver the mass out of the ab- 
domen. It is then compressed with the 
hand and a warm sponge, and the intus- 
susception is slowly extruded. Once it is 
reduced, the bowel is examined to deter- 
mine viability. If the colour returns to the 
bowel wall and the mesenteric vessels pul- 
sate or peristalsis appears in it after cover- 
ing with saline packs, recovery will occur. 
If, however, the reduced bowel is obviously 
non-viable or the intussusception cannot 
be reduced, resection will be necessary. 
Occasionally, in a dangerously ill patient 
it is better to proceed at once with resection 
rather than attempt reduction. Gross’? em- 
phasizes that in these critically ill patients 
reduction, if it is possible, may release 
“toxic” substances into the circulation which 
are sufficient to produce uncontrollable 
shock. 

When resection must be performed, a 
decision must be made whether a primary 
resection or an exteriorization resection 
should be used. Where the surgeon is 


INTUSSUSCEPTION 51 


inexperienced in intestinal problems in 
babies, the exteriorization operation will 
give better results. In extremely ill patients 
we have used the exteriorization resection. 


MIKULICZ EXTERIORIZATION RESECTION 


This operation was used five times in our 
series with one death, a mortality rate of 
20%. The intussuscepted mass or non-viable 
bowel is exteriorized and the wound closed 
around it. The two limbs may be sutured 
together to form a spur, before closing the 
abdomen, so that a crushing clamp can 
be applied later. A catheter can be sewn 
into the proximal bowel for drainage and 
the gangrenous loop cut away. If a spur 
has been formed it should be crushed in 
two to three days with a crushing clamp. 
It is usually possible to free the bowel 
stomata and restore continuity at a second 
operation in seven to ten days. This pre- 
vents too prolonged a period of loss of 
intestinal juices. 


PRIMARY ANASTOMOSIS 


The majority of our resections were 
primary anastomoses. Seventeen cases were 
treated by this method with three deaths, 


a mortality rate of 17.6%. The majority 
of these were performed by end-to-end 
suture. A few cases had side-to-side anas- 
tomoses. In several, an aseptic end-to-end 
anastomosis with only one layer of silk 
sero-muscular sutures was used. 

Barnes"* in 1947 revived the old Jessett' 
intraceecal resection for irreducible intus- 
susception. We have used this intraczecal, 
extraperitoneal resection in a modified form 
in four cases of irreducible intussusception. 
The technique of this operation is illus- 
trated in Fig. 2. When the abdomen is 
opened and an irreducible intussusception 
is found in the caecum and right colon, the 
following steps are carried out: 

1. The intussusceptum (ileum) is sutured 
to the intussuscipiens (caecum) by inter- 
rupted sero-muscular silk sutures. 

2. The peritoneum is closed except for 
a small 5 cm. opening. The edges of this 
opening are sutured to the cecum by a 
continuous suture in such a way that a 
bare area of caecum is now extraperitoneal. 
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“rom this point on, the operation is extra- 
veritoneal. 

3. The wall of the czecum is incised along 
he anterior tenia and the intussusceptum 
lelivered from within it. 

4. The amputation of the intussuscepted 
leum is then started by cutting partially 
icross the base of the intussusception inside 
he cecum, and an Allis forceps is placed 
m the double wall of ileum. 

5. The double wall of ileum is then 
uutured with a continuous lock stitch of 
ntestinal chromic catgut and the remainder 
# the intussusception is cut off as_ this 
iuuture is placed. This completes the anas- 
omosis. 

6. The anterior cecal wall is then closed 
n two layers. 

7. The abdominal wall is then 
n layers with a Penrose drain. 

Barnes used a_ catheter which was 
threaded through the ileal anastomosis and 
brought out through the anterior cecal 
wall for decompression of the ileum. 

The advantages of the intracecal, extra- 
peritoneal operation are: 

1. The 
rapidly. 


closed 


operation can be performed 

2. There is very little shock, since the 
resection is performed extraperitoneally. 

3. There is no contamination of the 
peritoneal cavity and peritonitis does not 
occur. 

4. Only the destroyed bowel is removed. 
The healthy right colon is not sacrificed 
as it would be in any other form of re- 
section. 


Morrauity RATE IN CASES OF 
INTUSSUSCEPTION (1943-1956) 


The mortality rate in 238 cases of intus- 
susception in the 14 year period (1943-1956) 
was 3.3% (eight deaths). The surgical 
mortality rate in 169 operations was 4.7% 
(eight deaths ). The resection mortality rate 
was 18.1%-—four deaths out of 22 resec- 
tions, 

All deaths occurred before 1948. Since 
1948, 170 cases of intussusception have 
heen treated. Eighty-eight of these were 
reduced by barium enema. Eighty-two 
cases were operated on and 18 resections 
‘vere performed without a death. 


INTUSSUSCEPTION 


The improvement in the last nine years 
is due not only to improvements in surgical 
technique, but also to the use of antibiotics 
and a better understanding of electrolyte 
and fluid balance in these small patients. 


SUMMARY 


An analysis of 238 cases of intussuscep- 
tion proven by operation or barium enema 
in a 14 year period (1943-1956) is pre- 
sented. 

Barium enema reduction in expert hands 
is a safe procedure and was successful in 
52% of cases since 1949. 

A safe, rapid, extraperitoneal, intracecal 
method of resecting an irreducible intus- 
susception is described. This method pre- 
serves the right colon, which is sacrificed 
in any other method of resection. 

Since 1948, 170 cases of intussusception 
have been treated without a death; 88 were 
reduced by barium enema, 82 required 
operation and 18 resections were performed. 
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RESUME 


Au cours d’une série de 238 cas d’invagination 
vus 4 l’hdépital de Winnipeg de 1943 a 1956 une 
cause organique ne fut trouvée que dans une 
proportion de 5.9%. Les garcons formaient la 
grande majorité des cas (61% ); 70% des patients 
étaient dans leur premiére année de vie. La fré- 
quence maximale de cette affection se rencontre 
entre l’Age de trois et sept mois. Bien que certains 
auteurs prétendent que la plus grande fréquence 
chronologique se situe au mois de décembre, c’est 
pendant l’été que l’on vit 32% des cas de cette 
présente série. 

La symptomatologie de l’invagination comprend 
des paroxysmes de douleurs abdominales, accom- 
pagnés de vomissements, des selles sanglantes et 
une masse en boudin le long du célon. L’interven- 
tion précoce est essentielle; on n’eut 4 déplorer 


ORGANS PALPABLE IN THE 
NORMAL ABDOMEN 


Because they felt that the authorities on clinical 
examination did not clearly state which organs 
were palpable in the normal abdomen, Bearn 
and Pilkington of London, England (Lancet, 2: 
212, 1959) examined 100 male medical students 
and 100 female student nurses, with ages ranging 
between 18 and 24, to determine which struc- 
tures could normally be felt and how often. In 
addition 15 subjects were x-rayed to investigate 
the relation of the palpating hands to the lower 
pole of the kidney. 


The stomach, pylorus, duodenum and small 
intestine were not identified in any of the men 
or women; the cecum was felt as a soft ill- 
defined mass in the right iliac fossa of all but 
15 men and 11 women. Only on one occasion 
was the transverse colon palpated. In 88 men and 
90 women the descending colon was felt as a 
firm sausage-shaped structure in the left iliac 
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aucune mortalité chez les malades admis dais 
les 24 premiéres heures qui suivirent le débitt 
des symptémes (65% de cette série ). 

L<s auteurs sont d’avis que la plupart dis 
invaginations commencent dans liléon et se pro- 
pagent ensuite au cdlon. Le lavement baryté ¢n 
plus d’étre une épreuve diagnostique appréciab 2 
posséde aussi une valeur thérapeutique dont cn 
s'est servi avec succés dans 52% des cas. 

Lorsque [intervention chirurgicale s’impose 
petit malade est préparé par la mise en place d’u1 
tube de succion gastrique et d’une perfusion ii.- 
traveineus2 pouvant servir au déchocage, si néce - 
saire. Le grand droit est divisé 4 droite a a 
hauteur de l’ombilique, linvagination est rédui:e 
et d’aprés l'état de lintestin, lopérateur décic e 
sil doit passer a la résection ou refermer. Chez 
les sujets trés malades il vaut mieux ne pas s’e>- 
poser a disséminer certaines toxines dans lorgi- 
nisme en cherchant a réduire la lésion; mieux vaut 
la réséquer d’emblée par intervention intra-abdc- 
minale ou par extériorisation-résection. La_tecli- 
nique des deux méthodes est briévement expos¢e 
dans le texte ainsi que celle de la résection intr- 
cecale extra-péritonéale employée dans les cas 
irréductibles. L’analyse des chiffres de mortalité 
montre que depuis 1948, 170 cas ont été traités 
sans aucune perte de vie. 


fossa. The liver was felt in only 11 women and 
two men; the anterior border was identified as a 
soft ill-defined edge. The two men with a palp- 
able liver were both exceptionally lean. The 
spleen was felt at the end of deep inspiration in 
two women (these however gave a history of 
recent febrile illness which could have been 
mononucleosis). The left kidney was not felt in 
any subject, nor the right kidney in ariy man 
but the latter was felt in 11 women, who were 
all conscious of something being grasped in tle 
right loin while the kidney was being identifiec . 
The aorta was palpable in most women but only 
in about half the men. In some very lean sul:- 
jects it could even be grasped between finges 
and thumb. 

The authors think that the abdominal aorta wi s 
felt more readily in women because of the r-- 
sistance offered by the rectus abdominis in mei). 
There was less difference between the sexes : s 
regards resistance of abdominal muscles in tle 
iliac fossee. 
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PROLAPSUS VAGINO-UTERIN 


DESCRIPTION D'UNE NOUVELLE TECHNIQUE CHIRURGICALE 
DE SUSPENSION ARTIFICIELLE DES ORGANES INTRA-PELVIENS* 


J. Y. McGRAW, M.D., D.Sc., M.Chir.+ et E. SAMSON, M.D., F.A.C.S., Québec, Qué. 


L'DEE PREMIERE de ce travail vient du 
traitement du prolapsus rectal, Les deux 
affections présentent une analogie frap- 
pante et nous avons consacré une étude 
assez étendue au probleme du prolapsus des 
organes intra-pelviens en général, afin de 
déterminer la possibilité d’appliquer au 
prolapsus vagino-utérin le traitement em- 
ployé dans le prolapsus rectal. 

Le prolapsus rectal complet a toujours 
posé un probleme trés embarrassant comme 
le démontre clairement le grand nombre 
(Vopérations différentes qui ont été utilisées 
dans le traitement de cet état. Bien que 
affection fut elle-méme connue depuis 
longtemps, et la nature des lésions patho- 
logiques décrite avec assez de précision, 
il demeurait que, sans connaitre le méca- 
nisme de sa production, impliquant a la 
fois le jeu des facteurs anatomiques et 
physiologiques, il était impossible d’ap- 
porter a sa thérapeutique une compréhen- 
sion uniforme, une interprétation adéquate 
ou une cure définitive. Les échecs dont 
s'accompagnent la plupart des opérations 
proposées traduisent la remarquable_in- 
compréhension dont s‘entoure encore la 
thérapeutique du prolapsus rectal. Dans 
une restauration rationnelle de la conforma- 
tion anatomique et de la fonction physio- 
logique, il faut reconnaitre limportance 
du soutien actif de lorgane et le réle de 
"angulation normale du coude ano-rectal, 
dont le mécanisme procure une protection 
naturelle contre le prolapsus quand le rec- 
tum est soumis a de fortes pressions. 

Il en est de méme, quoiqu’a un degré 
moindre, du prolapsus vagino-utérin, dont 
étude ici est venue se greffer a celle du 
prolapsus rectal. Gynécologues et chirur- 
giens ont pendant longtemps cherché a 
mettre au point une méthode satisfaisante 
de traitement, dont le principe pourrait étre 
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universellement appliqué a la correction de 
tout prolapsus génital et parer indifférem- 
ment a toutes ses éventualités. Cependant, 
malgré les nombreux procédés médicaux 
et chirurgicaux qu'on a suggérés, la plupart 
des méthodes de traitement se sont mon- 
trées moins satisfaisantes quelles augu- 
raient au moment de leur description, méme 
si la proportion d’échecs fut moindre que 
pour le prolapsus rectal. La méme incom- 
préhension du mécanisme physio-patholo- 
gique de production du prolapsus vagino- 
utérin a conduit aux mémes échecs observés 
dans le cas du prolapsus rectal. Le traite- 
ment chirurgical doit viser, par un procédé 
simple et anatomiquement correct, a re- 
mettre a leur place normale lutérus et le 
vagin prolabés, de fagon a procurer a la 
patiente une amélioration définitive et per- 
manente de ses symptémes et de son in- 
firmité. 

Une telle opération implique d’abord 
le respect des rapports anatomiques des 
organes concernés, et particuliérement de 
la vessie (cystocéle) et du rectum (recto- 
cele) souvent affectés par le prolapsus. 
L’opération doit de plus assurer ou restituer 
a Torgane la fonction normale de son 
état physiologique actue] surtout pendant 
la période active de la vie génitale, en 
nentravant ni le coit, ni la fertilité, ni 
lévolution normale de la gestation ou de 
la parturition. Si certaines de ces exigences 
nexistent pas aprés la ménopause, il est 
par contre nécessaire, chez les patientes 
dun certain age et parfois débiles, de 
limiter au minimum [étendue et le trauma- 
tisme de l’intervention, de fagon 4 ménager 
le plus possible un état général déficient. 

C’est en considération de ce double 
facteur anatomique et physiologique qu'il 
nous semble justifié d’étendre et d’appliquer 
au traitement du prolapsus vagino-utérin 
la technique opératoire originale primitive- 
ment congue pour la correction du_pro- 
lapsus rectal. I] ne semble en effet faire 
aucun doute que, dans la restauration de 
la protection naturelle offerte aux organes 
intra-pelviens par leurs propres moyens de 
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fixation (assurés d’abord par le soutien actif 
de leur suspension et, secondairement, par 
le support passif du plancher pelvi-péri- 
néal), l’'apport de mesures qui soient a la fois 
anatomiques et physiologiques puisse vrai- 
semblablement représenter une améliora- 
tion considérable sinon définitive vers une 
cure chirurgicale permanente. 

Liintervention ici proposée pour réaliser 
ce but consiste a suspendre Torgane pro- 
labé a la symphyse pubienne par Jinter- 
médiaire d'une bandelette pédiculée pro- 
venant de l’aponévrose du muscle grand 
droit. 


PRESENTATION DE LA TECHNIQUE 


(1) Bases et Description 
(a) Bases 
L’expérience du prolapsus rectal a montré 
que, autant lobjet de son traitement peut 
sembler versatile, autant son échec peut 
savérer constant, et que si celui-la est tres 
incertain, celui-ci est assez assuré, Une 
pareille situation résulte évidemment de 
lincompréhension méme du mécanisme 


fondamental de production du_ prolapsus, 
dont la pathogénése présuppose une con- 
naissance parfaite des moyens de soutien 
de Yorgane, et surtout de leur importance 


respective. La seule considération des 
lésions pathologiques évidentes se révele 
totalement insuffisante a4 assurer une inter- 
prétation juste de l’influence relative des 
éléments de support. Elle conduit infailli- 
blement, comme le démontrent les principes 
impliqués dans les méthodes de traitement 
préconisées, a considérer comme causes 
du prolapsus les effets imputables a son 
développement. 

Une telle erreur est d’autant plus grave 
quelle empéche la reconnaissance du réle 
ligamentaire actif de fixation dans le sou- 
tien rectal; elle le subordonne en réalité 
au réle purement passif du support périnéal. 
Imputer ainsi la cause du prolapsus a la 
laxité du sphincter et des muscles releveurs 
traduit, par la confusion de la cause et 
effet, Tincompréhension du __ processus 
pathologique intime du prolapsus. On ne 
doit pas attribuer au plancher pelvien plus 
qu'un réle absolument passif dans le support 
des organes intra-pelviens, car leur fixité 
est assurée par leurs propres moyens de 
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suspension exactement au méme titre quest 
réalisé 'équilibre spatial ou la sustentation 
de la plupart des viscéres de lorganismc. 

La nécessité, voire la possibilité, de recor - 
naitre au diaphragme pelvien un role décisif 
dans la prévention du prolapsus ne s'est 
jamais imposée a notre considération a 
cours de la discussion des différents fac- 
teurs impliqués dans sa pathogénie. Nou; 
avons cependant décrit une certaine action 
freinatrice, lui prétant ainsi une fonction 
accessoire, qui, sans présider ou prendr: 
part a la genése méme du prolapsus, s°2 
montrera susceptible, suivant le cas, ou d> 
ralentir son développement, ou de retarder 
son éventualité, ou de diminuer ses com- 
plications, ou enfin datténuer Tétendue 
et la sévérité des perturbations anatomiques 
secondaires qui peuvent en résulter, Pareille 
conception se trouve vérifiée par lexpé- 
rience chirurgicale du prolapsus et surtout 
par Tévolution du comportement post- 
opératoire qui permettent de constater, des 
la correction de l’'anomalie et la prévention 
de sa récidive, une récupération simultanée 
de la tonicité des tissus et des muscles 
rendus flasques, atones et relachés par la 
présence méme du prolapsus. 

Nous affirmons done que les lésions 
musculaires du plancher pelvien, bien 
qu adjuvantes, résultent du prolapsus_ lui- 
méme et sont intimement dépendantes de 
son évolution, représentant en quelque sorte 
son accompagnement ou encore son com- 
plément nécessaire, En conséquence, il nous 
apparait raisonnable et justifié de soutenir 
ici que les causes importantes dans la pro- 
duction du prolapsus rectal sont l’anomalie 
du revétement péritonéal, responsable des 
vices de conformation et de position de 
lorgane, linsuffisance de ses moyens de 
soutien, encore appelés support actif du 
rectum, enfin la perturbation de la fonction 
du muscle releveur de Janus, qui, par sa 
contraction, permet normalement d’accer - 
tuer langle ano-rectal. 

De la discussion de ces considérations 
pathogéniques et étiologiques, ressort |: 
principe méme de la technique que nots 
nous proposons maintenant de décrire et d2 
mettre a lTépreuve. Sa conception e:t 
orientée vers la restauration a la fois de |a 
conformation anatomique et de la fonctio1 
physiologique. L’élément anatomique, pett 
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‘tre révélé apres réduction du _prolapsus, 
par la triple observation de Jouverture 
naintenue élargie de T'anus par traction 
sur ses marges; de la prévention de descente 
lu prolapsus (malgré les efforts du patient 
»0ur le recréer) par simple pression digi- 
ale sur le périnée antérieur, mais non 
ostérieur; de la perception au toucher 
‘ectal de la chute premiere de la paroi 
‘ectale antérieure au moment de Jleffort. 

Quant au facteur physiologique, qu'il 
suffise de rappeler qu iil se rapporte surtout 
iu mécanisme de support que procurent, 
thez Vindividu normal au moment de la 
léfécation, les modifications de angulation 
ino-rectale (modifications de la position 
lu rectum a légard du canal anal), et 
sans lequel nous serious tous vraisembla- 
slement sujets au prolapsus rectal. Or 
‘omme dans tous les cas graves de prolapsus 
‘ectal, i] est cliniquement évident que ce 
mécanisme fait défaut, nous avons pensé 
corriger le mécanisme releveur et. offrir 
in support efficace au rectum en limmo- 
bilisant antérieurement au moyen d'une 
greffe pédiculée, a insertion pubienne, 
provenant de l'aponévrose du grand droit. 

Lidée @utiliser une bandelette d’aponé- 
vrose dans la réparation de diverses défec- 
tuosités anatomiques nest pas nouvelle et 
son application a été adaptée a une foule 
(indications de chirurgie reconstructive, 
parfois tres disparates, mais le plus souvent 
suivie de résultats heureux et fort satisfai- 
sants, qu'il aurait été méme impossible dans 
certaines circonstances datteindre 
ment. Les avantages de la greffe apone- 
vrotique sont évidents: d'une part, elle 
survit presque inchangée et, d’autre part, 
agissant comme un véritable tendon aplati, 
elle peut étre utilisée pour la création arti- 
ficielle d'un ligament suspenseur. A ce sujet, 
la permanence de sa fonction est confirmée 
par lexamen histologique qui révéle que, 
plusieurs mois apres fixation, la bandelette 
aponévrotique est toujours constituée d'une 
masse de fibres paralléles divisées en fais- 
ceaux par de fines trames de tissu conjonctif 
vasculaire. La manipulation de la greffe 
aponévrotique, enfin, est d'une technique 


autre- 


relativement simple et peu compliquée. 
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(b) Description 

Dans la conception méme de toute théra- 
peutique rationnelle du prolapsus, on doit 
réaliser ce double élément essentiel qui 
comporte, avec une compréhension absolue 
du mécanisme physio-pathologique de sa 
production (surtout la prééminence du role 
des vices de conformation du support actif 
de Yorgane), une considération adéquate 
des facteurs impliqués, physiologiques aussi 
bien quanatomiques. Or, basée sur de tels 
principes et assurant, d’autre part, cette 
double restauration anatomique et physio- 
logique recherchée, la technique proposée 
ici, ne serait-ce que pour ces seules raisons; 
nous apparait marquer un progres véritable 
dans le traitement du prolapsus rectal. 
L’opération elle-méme, en outre, est de 
technique simple, de réalisation facile, 
dexécution rapide et, fait important, d’ap- 
plication universelle, comme en fait preuve 
la description générale qui suit. 


Sous anesthésie générale, rachidienne ou épi- 
durale, le champ opératoire est disposé selon 
l'installation habituelle a la chirurgie pelvienne. 
Aprés ouverture de la paroi abdominale par une 
incision para-médiane droite sous-ombilicale, 
mise en place d'une valve sus-pubienne, luxa- 
tion de la table en position de Trendelenburg, 
et isolement du petit bassin, le premier temps 
capital de intervention est le dégagement de 
ampoule rectale dans sa_ portion sous-péri- 
tonéale. Méme si le cul-de-sac de Douglas 
est profond, ce qui est fréquent mais non con- 
stant, on s'apergoit que c’est seulement la trac- 
tion sur le rectum sous-péritonéal libéré qui 
permet la mise en tension nécessaire a une 
suspension efficace. L’expérience a ailleurs 
montré que le segment sous-péritonéal du rectum 
est généralement trés lache, mobile et ample, 
et de plus que cette portion du rectum située 
au-dessous de la réflexion péritonéale apparait 
toujours plus considérable qu'on pourrait  nor- 
malement s’y attendre. 

La libération de l'ampoule doit se faire dans 
la gaine (et non pas au large comme en vue 
de Texérése pour néoplasie) afin de ne pas 
léser les nerfs a destinée génito-vésicale. La 
section péritonéale suit la ligne de réflexion 
rectale de la séreuse a partir de la terminaison 
du méso-sigmoide en regard du promontoire. 
En arriére, le clivage se fait dans l’espace rétro- 
rectal en respectant le pédicule hémorroidal 
supérieur; vers le bas, il faut rester au contact 
du viscére et ne pas effondrer la lame nerveuse 
qui [atteint; la dissection doit cependant tendre 
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Fig. 1.—Fixation de la bandelette a la paroi 
antérieure du rectum, 


a exposer la jonction du rectum avec le muscle 
releveur, de fagon a donner a l’organe l’oppor- 
tunité de former de nouvelles adhérences. En 
avant, la dissection est facile mais doit se pro- 
longer, selon le cas, au-dessous du niveau de 
la prostate ou trés bas sur la paroi vaginale 
postérieure. Sur les cétés, il est parfois néces- 
saire de sectionner la partie haute de I aileron 
latéral, ce qui doit se faire au contact de 
l'ampoule et non vers la paroi pelvienne. 


A la fin de ce premier temps, le repére cons- 
titué par la ligne péritonéale sur la face anté- 
rieure de l'ampoule permet de mesurer |’ascen- 
sion obtenue (cette ligne est facilement amenée 
au promontoire ou trés peu au-dessous). C’est 
dans cette position que l’ampoule rectale doit 
étre maintenue par la fixation, en corrigeant la 
laxité inutile mais en évitant par contre toute 
tension. 


Dans le second temps, de suspension, il faut, 
sur la ligne médiane, commencer par la mise 
en place de lextrémité inférieure, fixe, de la 
bandelette aponévrotique provenant du grand 
droit, sur la paroi antérieure de l’'ampoule rectale. 
La suture doit appliquer la bandelette bien 
étalée en largeur et solidarisée au rectum sur 
quatre 4 cinq centimétres de hauteur. Pour ce 
faire, il faut sur chaque bord de la bandelette, 
a partir de l’angle inférieur, placer cing ou six 
points de fil non-résorbable qui prennent d’autre 
part solidement la musculeuse rectale (Fig. 1). 
Au total, cette mise en place de la bandelette 
n’offre guére de difficulté. 


Le dernier temps est la péritonisation, En 
reconstituant la couverture péritonéale devant 
Yampoule rectale (mais en arriére de la bande- 
lette), on prend soin de ne reformer aucun 
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cul-de-sac pré-rectal, associant ainsi a la rectc - 
pexie une suppression du cu!-de-sac de Dougla:. 


(2) Expérimentation 
(a) Méthodes expérimentales 


Quiconque dissertant sur le prolapsus di 
rectum serait d’abord porté a croire qu'un? 
telle anomalie, chez ’homme, est l'apanag > 
de sa station verticale; or il n’en est rier, 
puisque une revue de la pathologie animal > 
y révele lexistence d'un tel état, dont |i 
description d’ailleurs embrasse exactement 
les manifestation cliniques observées che: 
homme. 

Une étude expérimentale du prolapsus est 
justifiée du fait quiil existe normalemeit 
et constamment, au moment de la déféca- 
tion, une certaine tendance de la muqueuse 
intestinale a prolaber. C'est dailleurs la 
persistance d'un tel phénoméne une fois 
’évacuation intestinale terminée, qui, tant 
chez lanimal que chez homme, constitue 
la condition méme de prolapsus, L’anatomie 
topographique du contenu pelvien, chez le 
chien ot l’affection peut exister spontané- 
ment, se préte bien a l'étude du probleme 
de la thérapeutique du prolapsus, en la 
rendant directement applicable 4 'homme. 

Quant a lévaluation méme de la tech- 
nique, la preuve en a été cherchée suivant 
différents procédés dont la nature sera 
donnée avec la description du travail ex- 
périmental. Le devenir de la bandelette a 
été réguliérement vérifié in situ, au cours 
dune nouvelle intervention chirurgicale. 
On a étudié les modifications structurales 
quy avait déterminées son implantation, 
lévaluation de sa résistance, l’assurance de 
sa stabilité et la permanence de son nou- 
veau réle de soutien. Un examen attentif 
de ces caractéres purement morpholo- 
giques, aprés son prélévement, fut complété 
par une analyse histologique minutieuse et 
approfondie par un pathologiste compétent. 
La bandelette a toujours été prélevée d> 
la méme facon, par section de son extrémite 
distale au niveau de son insertion pubienn’ 
et excision du segment pariétal ot elle 
était fixée: ainsi recouvrée dans ses dimen- 
sions primitives, elle ne pouvait mieux s? 
préter a une étude topographique complete, 
permettant des sections a la fois longitudi- 
nales et transversales. L’examen_histolo- 
gique de chaque bandelette a toujours porte 
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sur plu-ieurs sections colorées non seule- 
ment a hématoxyline-éosine, mais souvent 
aussi avec des colorants spéciaux pour 
fibres élastiques. 

Les tendances évolutives locales de la 
bandelette, la réalité et la permanence de 
sa nouvelle fonction en dépit des nom- 
breuses conditions défavorables auxquelles 
les protocoles expérimentaux ]’ont soumise, 
représentent les criteres mémes qui ont 
servi a juger la valeur de la technique 
orcposée, comme a expliquer le succés des 
‘ésultats obtenus et, partant, 4 assurer son 
fficacité évidente dans la cure du_pro- 
apsus. 


(b) Réalisations expérimentales 

Une étude expérimentale de tout pro- 
‘ansus peut supposer trois voies d’approche 
différentes au probleme: elle peut porter 
sur un prolapsus déja existant, créer un 
état de prolapsus, ou enfin ignorer le pro- 
lapsus pour sefforcer plutét de mettre a 
épreuve la solution proposée a son traite- 
ment, Or si le choix du procédé. d’étude 
peut a premiére vue paraitre assez libéral, 
il faut cependant admettre que les deux 
premieres possibilités sont ou inutilisables 
ou de réalisation difficile. Notre travail s'est 
done astreint a faire la preuve de la tech- 
nique proposée, en insistant d'une facon 
particuliére sur son efficacité réelle et la 
discussion des avantages qui ressortent de 
son emploi. 


Pour atteindre ce but, nous avons imaginé 
trois expériences, ou plutét trois groupes 
(Wexpériences, dont un premier, exécuté 
chez des animaux males, permettrait de 
vérifier lefficacité du réle de la suspension 
décrite, et les deux derniers, effectués chez 
des animaux femelles, apprécieraient, d'une 
part, la valeur de cette suspension et, 
(autre part, confirmeraient 4 coup str le 
role et la valeur de la technique proposée. 


Efficacité du réle de la 
aponévrotique artificielle du 


Expérience 1: 
suspension 
rectum. 


Protocole expérimental 
Les animaux furent ici répartis en deux 
groupes représentant respectivement un 
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groupe témoin de trois animaux et un 
groupe expérimental de douze animaux. 
Chez les trois chiens témoins, deux furent 
témoins absolus, non-opérés mais soumis 
aux seuls traitements constipant ou cathar- 
tique ultérieurement décrits, autre fut un 
témoin chirurgical, opéré et soumis exacte- 
ment a la méme intervention que les ani- 
maux mis en expérience, sauf évidemment 
pour la suspension du rectum. 

Les animaux du groupe expérimental 
furent sub-divisés en trois sous-groupes 
de quatre chiens chacun, auxquels on ad- 
ministra dans les suites opératoires immé- 
diates et éloignées, soit une diéte normale, 
soit un régime constipant ou cathartique. 
La constipation était produite par adjonc- 
tion a la diéte normale de sels de bismuth 
utilisés 4 la dose quotidienne d'un gramme, 
alors que la diarrhée était provoquée par 
Yaddition de cathartiques soit salin (en 
Yoccurrence du sulfate de magnésie a la 
dose quotidienne de 15 g.), soit huileux 
(huile de ricin servie 4 la dose quotidienne 
de 15 c.c.), utilisés alternativement. L’un et 
Yautre de ces états était dailleurs aggrave, 


ou du moins son induction facilitée, par 
administration intra-musculaire, pour les 
cing premiers jours suivant lopération, de 


substances agissant directement sur la 
musculature intestinale, paralysant sa moti- 
lité (sulfate d’atropine) ou la stimulant 
(méthylsulfate de néostigmine ), et utilisées 
suivant les doses suggérées par Ivy et ses 
collaborateurs.": ” 


Résultats et Conclusions 

Evolution générale 

Les suites opératoires, tant immédiates 
qu éloignées, ont toujours été normales, 
banales méme, et la convalescence, rapide, 
progressive et sans incidents. L’étude atten- 
tive de ses différents facteurs constituants 
ne permet aucune comparaison préjudi- 
ciable entre l’évolution des animaux expé- 
rimentaux et celle des témoins, tant iden- 
tiques sont les conditions des deux groupes. 


Epreuves fonctionnelles 

L’évolution satisfaisante de état général 
nimplique pas l'absence complete de per- 
turbations fonctionnelles locales, de méme 
qu’on ne peut non plus a la seule observa- 
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tion des animaux exclure la possibilité d’at- 
teinte a la physiologie normale des fonctions 
organiques. I] semblait donc nécessaire de 
sassurer que la bandelette ne pouvait en 
aucune fagon modifier ou perturber le 
fonctionnement normal des appareils uri- 
naire ou digestif, surtout dans leur fonction 
vésicale et rectale, que la bandelette pou- 
vait le plus directement géner par sa simple 
présence. 


Or la mesure du volume urinaire, apres 
blocage urétral, a révélé dune part que la 
réplétion vésicale pouvait seffectuer nor- 
malement, sans contrainte apparente, et 
dautre part que la capacité vésicale elle- 
meme était demeurée inaltérée. Cette con- 
statation a pu ¢tre vérifiée au cours d'une 
réintervention ultérieure pour étudier lo- 
calement |état de la bandelette. La con- 
servation intégrale de la fonction vésicale 
s explique par le mécanisme de sa réplétion, 
la distension de lorgane s‘opérant latérale- 
ment, par véritable expansion centrifuge 
surtout de ses bords latéraux. 


La fonction rectale, fut appréciée par 
lobservation de la défécation, examen des 
matiéres fécales et surtout le toucher rectal 
qui, par la constante stabilité du rectum, 
apportait une confirmation indéniable a la 
solidité du support assuré par la bandelette 
d’aponévrose. Le toucher rectal permettait 
de reconnaitre lintégrité des contours in- 
térieurs normaux du rectum, rétablis ou 
laissés inchangés lors de lopération, et 
témoignant d'une fonction rectale physio- 
logiquement normale, que venait confirmer 
la coexistence d'un fonctionnement har- 
monieux des autres actes digestifs (appétit, 
courbe pondérale, etc ). 

Ces différents procédés d investigation 
furent enfin complétés, au moment de la 
réintervention, par un examen endosco- 
pique du rectum. L’étude rectoscopique 
permet une vue directe de langle ano-rectal 
et en général, de la position méme du 
rectum et des effets de la suspension aponé- 
vrotique. Dans tous les cas, les modifica- 
tions apportées par la bandelette se sont 
montrées entiérement conformes a une 
réalisation normale des fonctions physiolo- 
giques concernées, nintervenant en aucune 
fagon dans les divers mécanismes impliqués, 
comme lavait dailleurs suggéré la simple 
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étude du de; 


animaux. 


comportement général 


Constatations anatomiques 


La preuve décisive du réle de la bandc- 
lette devait cependant ¢étre recherchée o | 
plutét confirmée au cours d'une nouvell 
intervention, apres laparotomie exploratric : 
et examen in situ de la topographie pér - 
néale. I] nous est apparu de premiere impo - 
tance déliminer linfluence possible di 
facteur temps, ou mieux, de soumettre |i 
technique a l’épreuve du temps. I] sembla't 
aussi convenir de connaitre le sort de Ja 
bandelette, l’évolution de son comportement 
histologique et le caractére de ses trans- 
formations morphologiques  éventuelles. 
Pareille procédure aurait l'avantage sem- 
blait-il, sinon de faciliter interprétation des 
résultat obtenus, du moins de confirmer et 
de renforcer l'appréciation du role de la 
bandelette et, en méme temps, d’éliminer 
en partie les critiques dont la technique 
pourrait ¢tre l'objet. 

Pour satisfaire a la fois a toutes ces 
exigences, les constatations anatomiques 
furent recherchées de fagon indentique 
dans tous les groupes, d’aprés le procédé 
exposé plus haut. Le protocole opératoire 
lui-méme est demeuré inchangé tel qu’an- 
térieurement décrit. 

A lexamen du lieu opératoire, il convient 
dabord de reconnaitre lintégrité des rap- 
ports anatomiques et l'apparence normale 
de la topographie pelvienne, a savoir, la 
conservation des caractéres morphologiques 
normaux de chaque organe. 


Il en est de méme de l'apparence exte- 
rieure de la bandelette, dont les caracteéres 
morphologiques n'ont accusé, dans leur 


ensemble, aucune modification évidente. 
Avec le temps, cependant, il devient de plus 
en plus difficile de reconnaitre le segme: 
rectal du greffon, son identification n 
relevant souvent que de la présence d¢s 
points de suture. I] semble en effet que | 
présence de la bandelette sur la paroi re: 
tale déclenche une réaction cellulaire loca 
bien définie, et la formation d’une coucl 2 
celluleuse diaphane qui enveloppe con - 
plétement cette portion de la bandelett:. 
Son identification devient alors difficile, «t 
méme aussi parfois celle des points de so: 
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roire, cachés par une transparence souvent 
i nparfaite. 

Les dimensions de la bandelette a son 
prélévement sont les mémes que celles 
earegistrées a sa fixation. L’identité des 
ciiffres élimine donc tout doute sur le sort 
niéme de la bandelette. Elle exclue toute 
possibilité daltération qu’aurait pu subir 
|. conformation premiére du greffon et qui, 
sous forme de rétraction, d’élongation ou 
eicore de dégénérescence, aurait pu affec- 
ter Pétat du lambeau aponévrotique ou de 
perturber son réle de suspension artificielle 
a ‘tive et efficace. 

Enfin, les examens histologiques a dif- 
ferents intervalles montrent qua Tun ou 
litre des stades étudiés, la bandelette 
aonévrotique présente toujours les carac- 
teres propres et spécifiques d'un véritable 
tendon, consistant en une longue bande de 
fibres paralléles séparées en faisceaux, ou 
mieux, cloisonnées par de fines trames de 
tissu conjonctif vasculaire. La stabilité de 
ses caractéres morphologiques peut done en 
partie corroborer la stabilité de son nouveau 
role anatomique de soutien, Son efficacité 
persiste malgré la fréquence d’exercices 
physiques post-opératoires violents et la 
nocuité de régimes alimentaires entrainant 
ou un état de constipation ou un état de 
diarrhée (dune influence déclenchante 
reconnue dans le prolapsus rectal). Sa 
constance est assurée par l’immutabilité de 
ses résultats en dépit des conditions dé- 
favorables imposées comme épreuve a la 
technique. 

Expérience 2: Appréciation de la valeur 
de la suspension aponévrotique artificielle 
du rectum. 


Protocole expérimental 


Les animaux furent répartis ici en deux 
groupes: cing animaux témoins et huit 
animaux dexpérience. Le groupe témoin 


comprenait: deux témoins absolus, non- 
opérés mais soumis a Tun ou autre des 
régimes constipant ou cathartique; un seul 
témoin du stress chirurgical (par suite du 
peu de répercussion de l'acte opératoire ), 
opéré et soumis exactement a la méme 
intervention que les animaux mis en expé- 
rience, exception fait évidemment du temps 
de la suspension rectale, et enfin des 
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témoins expérimentaux, chez qui une seule 
bandelette aponévrotique disposée _ soit 
longitudinalement, soit circulairement fut 
utilisée dans la suspension du rectum. 

Les animaux du groupe expérimental 
furent sub-divisés en quatre sous-groupes 
de deux chiennes chacun d’aprés l’agence- 
ment des deux bandelettes aponévrotiques. 
Cet agencement fut convergent, paralléle, 
divergent ou circulaire selon les sous- 
groupes. Chacun des animaux de ces divers 
groupes recut soit un traitement constipant, 
soit un traitement cathartique, administré 
de la méme fagon qu’au cours de lexpé- 
rience précédente.* 


Résultats et conclusions 

Comportement général et épreuves 

fonctionnelles 

L’évolution des animaux du groupe ex- 
périmental, de méme que les épreuves 
fonctionnelles répétées apres l'intervention, 
na montré aucune altération de état 
général. 


Constatations anatomiques 

D’aprés l’examen des organes in situ, 
malgré le stress continu imposé a la fonc- 
tion rectale, il est impossible de conclure 
a lavantage d'un procédé sur l’autre, Au 
point de vue microscopique, aucun agence- 
ment structural de la bandelette ne peut 
donc étre considéré supérieur a un autre et, 
en pratique, la méthode la plus simple 
devient la meilleure. 

L’application des techniques _histolo- 
giques utilisées antérieurement dans l'étude 
du devenir de la structure intime de la 
bandelette confirme totalement les résul- 
tats obtenus, avec cette réserve évidente 
que les réactions de la séreuse péritonéale 
y apparaissent généralement plus impor- 
tantes. 

Dans la suspension artificielle du rectum 
par des bandelettes aponévrotiques préle- 
vées du grand droit, le nombre de bande- 
lettes fixées 4 la paroi rectale antérieure, 
leur nombre ou leur agencement ne con- 
tribuent en rien a leur fonction premiére; 
en conséquence, ils ne peuvent évidemment 
modifier la valeur de Jintervention. I] reste 
toutefois que deux de ces types de con- 
formation, soit les bandelettes paralléles 
et les circulaires, sont cependant suscep- 
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tibles, par suite de leur disposition particu- 
liére, de déterminer de sérieuses compli- 
cations dordre mécanique, sous forme 
dobstruction ou d'une nouvelle invagina- 
tion intestinale. 

Ces constatations entrainent nécessaire- 
ment le rejet ou du moins la modification 
des opérations fondées sur un _ principe 
semblable, soit en particulier la fixation de 
bandes paralléles et médianes suivant la 
technique de Orr,® ou encore la confection 
d'un manchon aponévrotique récemment 
décrite par Nigro.° 

Bien que la critique des opérations 
jusquici proposées ne reléve pas de ce 
travail, rappelons cependant que la totalité 
des techniques de plastie reconstructive 
utilisant des bandes aponévrotiques comme 
ligaments suspenseurs du rectum, nont 
jamais recouru qu’a des segments dévitalisés 
(aponévrose, constituant de la sorte beau- 
coup plus une transplantation d’aponévrose 
qu une véritable greffe tissulaire. La tech- 
nique que nous proposons ici, sans aucun 
doute préférable, permet l'utilisation d'une 
greffe aponévrotique pédiculée par le main- 
tien de ses attaches pubiennes, qui assurent 
ainsi au nouveau ligament une conserva- 
tion de ses caractéres structuraux primitifs, 
dont dépend en partie d’ailleurs loppor- 
tunité de son rdle. 

Le muscle grand droit participe a effort 
de défécation par sa contraction et la 
bandelette, en vertu de son _ insertion 
pubienne, dépend de la terminaison tendi- 
neuse du muscle quelle recouvre. En 
accentuant ainsi l’angulation du coude ano- 
rectal, elle peut améliorer la position du 
rectum dans Jlévacuation intestinale et 
restituer 4 ce mécanisme sa_physiologie 
normale. 

C’est la premiére fois quest utilisée dans 
la suspension artificielle du rectum une 
bandelette de l'aponévrose du grand droit, 
malgré son acces facile et inninédiat qui 
aurtait dd la faire préférer 4 tous les autres 
artifices utilisés avec plus ou moins de 
succés, Ses caractéres structuraux stables, 
vérifiés par des études histologiques ré- 
pétées, la désignent parfaitement pour son 
nouveau role de ligament suspenseur. 

Expérience 3: Confirmation du role et 
de la valeur de la suspension aponévrotique 
artificielle des organes intra-pelviens. 


Des _ expériences antérieures  avaier : 
établi le réle et l’efficacité de la suspensio: 
aponévrotique artificielle du rectum® ¢ 
démontré la valeur méme de lélémer: 
suspenseur.* La qualité et la constance de ; 
résultats obtenus, ainsi que les conclusion ; 
irréfutables qui en découlent, auraien 
offert assez de preuves comme nous |: 
verrons au cours de l’analyse et de la di:- 
cussion de ces expériences, pour justifier |]: 
transposition immédiate de Jinterventio 
chez Phomme et préconiser son applicatio ) 
clinique courrante. 


Ils nous est cependant apparu préférabke , 
avant de lancer définitivement la technique 
pour utilisation générale, d’apporter une 
confirmation ultime 4 lopportunité quelle 
représente dans le traitement du prolapsus 
rectal. La fixation de la bandelette aponé- 
vrotique a lTutérus d'un chien femelle, 
éventuellement soumis aux variations struc- 
turales et trophiques de la gestation et de 
la parturition, nous a semblé un procédé 
physiologique bien indiqué pour éprouver 
le rdéle et la valeur de cette susvension arti- 
ficielle. L’utilisation de cette méthode per- 
sonnelle et originale, permettrait une étude 
directe de la répercussion, sur l'état de la 
bandelette, d'une perturbation importante 
des rapports topographiques locaux, ou 
méme tout simplement du stress mécanique 
inhérent a l’évolution des proces:us physio- 
logiques mentionnés plus haut, Elle offrirait 
donc un témoignage supréme a la stabilité, 
a la résistance et a la permanence de la 
fixité obtenue. 

La réalisation de lexpérience, par le 
principe de la technique quelle veut 
éprouver, pouvait permettre un jour d’ap- 
pliquer le procédé a l'étude spécifique d1 
prolapsus utérin. Une étude approfondi> 
du prolapsus des organes intra-pelvien:, 
comportant a la fois l'étude des prolapsts 
rectal et utérin, loin d’étre incompatibk 
savérerait peut-étre souhaitable, voir: 
éclectique en vue de la contiguité des 
organes en cause, de l’'analogie du méc: 
nisme de production de leurs affections, d 
lidentité en principe de leur thérapeutiqui 
et enfin de la contingence de leur coexi: 
tence. 
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Protocole expérimental 





Les animaux furent répartis en_ trois 
groupes: un groupe témoin de trois ani- 
riaux et un groupe expérimental de dix. 
Celui-la, réduit a trois animaux, comprenait 
in témoin absolu, non-opéré et deux 
t:moins chirurgicaux qui, opérés et exposés 
21 stress chirurgical de la méme interven- 
ton que les animaux du groupe expéri- 
rental, exception faite évidemment du 
temps de la fixation viscérale de la bande- 
k-tte, ont également regu l'un ou l'autre des 
rgimes constipant ou cathartique. Une de 
cs deux chiennes fut fécondée, comme té- 
n oin de l’état de gestation. 



























Les animaux du groupe expérimental 
firent divisés en deux sous-groupes de 
cng chiennes chacun. L’unique distinction 
eitre les deux venait du nombre et du lieu 
de fixation de la bandelette: unique et rat- 
tuchée a Tutérus dans un groupe, double 
e: fixée a la fois a Tutérus et au rectum 
dans Tautre. Des cing animaux de chaque 
sous-groupe, un fut conservé intact et les 
quatre autres furent rendus gravides et 
soumis, de plus, a4 l'un ou lautre des ré- 
gimes constipant ou cathartique déja 
décrits. 






















La gestation fut facilitée par provocation 
artificielle de ovulation suivant une tech- 
nique trés efficace, recommandée par un 
vétérinaire de nos amis (une injection quo- 
tidienne, pendant trois jours, d’une forte 
quantité de stilboestrol). Quant a létude 
de la bandelette, elle fut faite 4 intervalles 
réguliers, soit aprés 60 et 70 jours du début 
présumé de la gestation. Cette période cor- 
respond en réalité a la fin de la gestation 
et des suites de couches (soit en moyenne 
cing, jours avant et apres la parturition ). 

















Résultats et conclusions 
Etat général 






L’état général] des animaux n’a montré 
aucune altération et les observations re- 
levées au cours des premieres expériences 
sont demeurées les mémes aprés Jinter- 
vention. 








Epreuves fonctionnelles 





La répétition des épreuves fonctionnelles 
appliquées antérieurement révéle, abstrac- 
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tion faite des modifications gravidiques, 
que la présence de la bandelette ne peut 
en aucune fagon perturber le fonctionne- 
ment normal des appareils urinaire, digestif 
ou génital, principalement dans leur fonc- 
tion vésicale, rectale ou gravidique respec- 
tive. Ces constations s'appliquent aussi bien 
a la double bandelette rectale et utérine 
qua la bandelette utérine unique. 


Les différentes épreuves prouvent que la 
gestation et la parturition ne sont pas in- 
compatibles avec la présence de la bande- 
lette. 


Constatations anatomiques 


L’examen des organes in situ varie énor- 
mément des modifications structurales de 
la grossesse, 4 la topographie relativement 
normale des suites de couches (phénoméne 
(involution post-gravidique); cependant les 
caractéres propres de la bandelette s’af- 
firment immuables, comme dailleurs se 
révélent constants les liens ou les rapports 
quelle établit. Force est donc d’admettre 
lefficacité d'un mécanisme de suspension, 
capable d’assurer a la fois immobilisation 
rectale et la fixité utérine en dépit des per- 
turbations locales importantes qu’y déter- 
minent létat gravidique et le processus 
involution qui le suit. 

La bandelette a été soumise au cours de 
cette expérience a lépreuve relativement 
pénible d’assumer en l'absence des liga- 
ments larges (particuli¢rement développés 
chez le chien) la suspension et la stabilité 
dun utérus gravide. L’évolution normale de 
la grossesse et de la parturition, malgré sa 
présence, représente un avantage extréme- 
ment précieux. Le cours normal de cette 
fonction s‘explique par la fixation relative- 
ment basse de la _ bandelette, qui ne 
semble entraver en aucune facon le dé- 
veloppement de lutérus. La _bandelette 
conserve toujours ses caractéres propres a 
type tendineux et ne participe pas elle- 
méme aux modifications tissulaires gravi- 
diques qui atteignent la paroi sous-jacente. 

L’examen microscopique permet de véri- 
fier le soutien du rectum et de lutérus. 
Celui-la est soumis 4 l'agression morpho- 
logique que représentent les pression et les 
tiraillements dus a Tutérus gravide, et a 
lagression fonctionnelle qui provient du 
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péristaltisme de la diarrhée ou de la consti- 
pation. Celui-ci doit subir les modifications 
structurales trophiques et topographiques 
de la grossesse suivies des traumatismes et 
des lacérations de la parturition ainsi que 
des séquelles de viciation de Vinvolution 
post-gravidique. La réalisation de la fonc- 
tion physiologique normale des organes 
intrapelviens met en jeu la stabilité de la 
bandelette dans son réle suspenseur, Enfin 
l'étude histologique de la bandelette con- 
firme les données précédentes sur son com- 
portement général et corrobore les asser- 
tions antérieures relatives a la stabilité de 
ses caractéres et a la permanence des rap- 
ports qu'elle établit. 

La méthode d’évaluation appliquée a la 
suspension aponévrotique artificielle du 
rectum convient également a étude du 
prolapsus vagino-utérin, de sorte que les 
données expérimentales de cette communi- 
cation s’‘étendent en général a tous les pro- 
lapsus pelviens. 

La stabilité et le soutien des viscéres 
pelviens dépendent fondamentalement 
dune fixation ligamentaire active tels les 


replis péritonéaux, les ligaments suspen- 
seurs et les attaches fibreuses viscérales, 
pour le rectum, et les ligaments larges et 


utéro-sacrés, pour Tutérus. Aussi long- 
temps que ces structures anatomiques con- 
servent leur tonicité et leur force, ampoule 
rectale et le col utérin maintiennent leur 
position normale dans le bassin. La fixation 
ligamentaire active est complétée par un 
support périnéal passif, de sorte que si la 
genese du prolapsus ne reléve que dune 
insuffisance (congénitale ou acquise) des 
moyens de fixation, une incompétence du 
plancher pelvien peut augmenter secon- 
dairement la présence du prolapsus. 

I] sensuit done que la technique que 
nous préconisons ici, aprés épreuves con- 
firmées de son efficacité et aprés comparai- 
sons impartiales avec les différents pro- 
cédés déja existants, constitue une méthode 
thérapeutique avantageuse dont l'applica- 
tion peut étre étendue au prolapsus de tout 
organe intra-pelvien. 


(3) Confrontation clinique 


sont ex- 
morpho- 


Les résultats, tels qu’espérés, 
cellents, tant du point de vue 
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logique que fonctionnel, Utilisée a quatr » 
reprises dans le prolapsus rectal complet 
et a deux reprises dans le prolapsus d 
déme vaginal aprés hystérectomie, l’inte:- 
vention n'a donné lieu, de fagon immédiat > 
ou éloignée, 4 aucune complication et ni 
été suivie d’aucune récidive; bien que str 
ce point notre série n’autorise pas de coi - 
clusion définitive, i] n’en reste pas moit s 
que nos six cas, par le recul du temps d> 
quatre a douze ans, ne sont pas négl - 
geables. 


Dans le cas du prolapsus rectal, on ob - 
serve habituellement une récupération ri- 
pide du tonus des releveurs de l’anus, bien 
qu aucune tentative nait été faite dans ‘ec 
cours de Jopération pour suturer ccs 
muscles, et quoi quen pensent beaucoup 
d’auteurs. Considérant, dautre part, le 
pietre état antérieur du sphincter anal, qui 
a été forcé, étiré, élargi, il est également 
surprenant de constater le retour rapide de 
la continence fécale. Or si cette recouvrance 
résulte d'un facteur mécanique puisque 
l’élargissement progressif de hiatus n’existe 
plus, il faut admettre qu'elle traduit égale- 
ment un rapide regain de la tonicité muscu- 
laire, montrant bien ainsi que la rectopexie 
sans Taide du soutien périnéal, suffit a la 
contention. 


Sans prétendre quelle doive étre néces- 
sairement substituée a toute thérapeutique 
déja existante du prolapsus génital, i] faut 
cependant reconnaitre a la technique ici 
décrite certaines indications qui, parfois 
fort problématiques, seront particuli¢rement 
susceptibles de profiter de son emploi. 
Parmi ces derniéres, mentionnons surtout 
le replacement d'un utérus destiné a des 
grossesses ultérieures ou encore la répara- 
tion dun effondrement vaginal apres 
hystérectomie. 


Dans le premier cas, le procédé peut 
étre avantageusement substitué a torte 
variante des techniques de ligamentope: ie 
ou d’hystéropexie abdominale dans chacu 1e 
des indications ot ces opérations prévale tt, 
dont surtout, selon Topinion générale, la 
rétroversion utérine. La création d’un lig a- 
ment pubo-cervical apporte ici un élément 
nouveau, ajouté au support actif de Tor- 
gane qui, élevant le co] et rejetant lutérus 
en avant, devient ainsi garant du mainti-n 
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de Tantéversion utérine. Appliquée a la 
cure du prolapsus vaginal secondaire a 
hystérectomie, le résultat fonctionnel en 
‘e qui concerne la reprise des rapports 
‘exuels ne fait que confirmer la supériorité 
le Topération. Tout en assurant un support 
i fficace et sir qui conserve a lorgane son 
«rientation normale, et en réduisant la pro- 
‘ondeur des culs-de-sac péri-vaginaux par 
une excision péritonéale qui prévient toute 
iossibilité d’entérocéle subséquente, J'in- 
‘ervention permet de plus le traitement adé- 
quat de tout état pathologique associé, 
comme un moignon cervical suspect ou in- 
fecté ou des ulcérations extensives a l’ex- 
irémité de la cavité vaginale. Dans le méme 
sens, le procédé apparait tout indiqué dans 
Jes grandes cystocéles, isolées ou prépondeé- 
1antes, qui ne peuvent étre adéquatement 
iraitées par une simple périnéorraphie. 

Enfin dans son application clinique, qu'il 
suffise de laisser entrevoir ici, comme parti- 
cularités non-négligeables attachées a la 
technique, son absolue indépendance de 
la sévérité du prolapsus, de lage, de l'état 
général ou marital de la patiente, quelle 
satisfait adéquatement en permettant la con- 
servation d'un vagin de longueur, de lar- 
geur et d’ampleur suffisantes 4 la réalisa- 
tion du coit normal. 

Il nous semble encore justifié en vertu 
méme des conclusions expérimentales de ce 
travail, d’appliquer le présent procédé, dans 
ce qui peut représenter peut-étre son cou- 
ronnement technique, 4 la correction du 
double prolapsus recto-génital, réunissant 
ainsi dans une opération fort simple et a 
protocole unique les avantages spécifiques 
obtenus dans le traitement isolé de l'une et 
l'autre de ces anomalies. 


RESUME ET CONCLUSIONS 


Grace 4a une compréhension éclairée du 
mécanisme physio-pathologique de sa pro- 
duction, une technique originale, simple et 
rationnelle, est mise au point qui se pro- 
pose de corriger le prolapsus des organes 
intra-pelviens en restaurant a la fois leur 
conformation anatomique et leur fonction 
physiologique. 

Attribuant le soutien des organes intra- 
pelviens a une suspension ligamentaire 
ective complétée d'un support périnéal 
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passif, il s’ensuit que la formation primitive 
du prolapsus ne peut dépendre que d'une 
insuffisance de ses moyens de fixation, alors 
que son développement subséquent peut 
étre facilité par lincompétence du plancher 
pelvien. Ce rédle toujours secondaire du 
plancher pelvien n’intervient comme cause 
ou effet, que dans la progression du pro- 
lapsus, L’explication du prolapsus réside 
done dans la faiblesse primitive des tissus 
de soutien, souvent congénitale, mais géné- 
ralement acquise et résultant de phéno- 
ménes mécaniques locaux auxquels s’as- 
socient presque toujours des troubles tro- 
phiques. 

Appliquées aux organes en cause, ces 
considerations pathogéniques traduisent la 
primauté dinfluence, d'une part, du_ re- 
vétement et des replis péritonéaux, ainsi 
que des attaches fibreuses, osseuses et vis- 
cérales, pour le rectum, et d’autre part, des 
ligaments larges et utéro-sacrés pour l'uté- 
rus. Une incompétence ( primitive ou secon- 
daire) du plancher pelvien peut aussi con- 
tribuer a aggraver le processus. 

La technique décrite se propose de re- 
donner a l’organe prolabé sa position ana- 
tomique normale de la facgon la plus physio- 
logique possible, en se basant précisément 
sur importance du réle des éléments actifs 
qui doivent assurer la fixité d’un organe. 
Pour atteindre ce but, elle recourt 4 une 
bandelette prélevée 4 méme laponévrose 
du muscle grand droit de labdomen (le 
tissu aponévrotique représentant, a notre 
avis, le tissu idéal 4 employer sur une sur- 
face séreuse), quelle transfixe ensuite a la 
fagon d'une greffe pédiculée sur la face 
antérieure de lorgane dont i] faut prévenir 
le prolapsus. 

L’efficacité du réle de la technique a été 
maintes fois corroborée et sa valeur judi- 
cieusement éprouvée et confirmée. Spéci- 
fiquement congue a lorigine pour la cure 
du prolapsus rectal et uniquement orientée 
vers elle, son application peut cependant 
étre étendue, sans modification ni restric- 
tion, a tout prolapsus intra-pelvien. Enfin, 
sa réalisation simple et bénigne ne connait 
aucune contre-indication et constitue, sur- 
tout en matiére de prolapsus, un avantage 
thérapeutique hautement apprécié. 


Cette technique originale de suspension 
artificielle des organes intra-pelviens, pro- 
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met doffrir au chirurgien une nouvelle 
arme simple et sire dans le traitement du 
prolapsus de l'un ou l'autre de ces organes. 
Nous avons cherché dans cette technique a 
réaliser le voeu émis au sujet du prolapsus 
rectal par l'un des plus grands spécialistes 
actuels en la matiére: 

“Rectal prolapse is a humiliating complaint, 
whether to the parents of the infant suf- 
ferer, generally a boy, or to the aged, gener- 
ally a lady, whose closing days are rendered 
dirty and degraded by this condition. It is 
hard to think of a complaint more calcu- 
lated to bring one’s gray hairs with sorrow 
and relief to the grave. The adult sufferers 
generally retire from all contacts with the 
outer world and live the life of social out- 
casts, and the opportunity for the surgeon 
to help them is heaven-sent, provided a 
good method of treatment is employed.” 
(A. D. Wright, Proc. Roy. Soc. Med., 42: 
1005, 1949. ) 
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SUMMARY 


Although the problem of pelvic organ prolap 
has attracted the surgeon’s ingenuity for sever | 
hundred years, little progress had been made in i s 
understanding and its treatment until the last = ) 
years. 

After a brief review of the etiological facto s 
leading to this abnormality, the authors presei t 
a new surgical procedure which is proposed as . 
general method of treatment for pelvic orga. 
prolapse, by fixing the organ to the symphys s 
pubis with a pediculate graft from the rectus fasci: . 

Based on the principle that the true etiology « { 
prolapse consists primarily of an anatomical cr 
physiological defect in the active support of tl e 
protruded organ rather than a mere alteration }1 
the opening through the pelvic floor which actual, 
follows the lesion, the operation is directed towarc s 
complete restoration of the anatomy and physiolog, 
of the organ. 

The principal steps of the procedure are 
follows: the abdomen is opened through a par: 
median incision; the fascial strip is dissected froii 
the anterior rectus sheath, saving its pubic inse 
tion; the organ is freed by perivisceral incision of 
the peritoneum and the infra-peritoneal segment is 
mobilized by dividing the perivisceral fibrous 
bands; ascension of the organ into the abdomen is 
facilitated by slight traction at the point chosen for 
grafting; the fascial strip is fixed to the anterior 
wall of the organ (rectal ampulla, uterine cervix, 
vaginal stump) under light tension; the pelvic 
floor is reconstructed by closure of the perivisceral 
peritoneum. Finally, the abdominal wall is closed 
in the usual manner. 

Consideration is particularly given to three 
points: (1) The repair is primarily designed to 
correct an anatomical defect in the active support 
of pelvic organs and consequently is based on 
their adherence to a neighbouring rigid structure, 
in this case, the symphysis pubis; (2) the fixation 
so obtained gives the organ a natural protection 
when submitted to its highest tension; (3) the 
technique has been fully tested both experimentally 
and clinically and has been found to be of very 
great value, especially in the treatment of rectal 
prolapse, uterovaginal prolapse in women desirous 
of having children, and genital prolapse after 
hysterectomy. 
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HIP DISLOCATION 


TRAUMATIC DISLOCATION OF THE HIP: A FOLLOW-UP STUDY* 


K. S. MORTON, B.A., M.D., C.M., M.Sc., F.R.C.S.[C], Vancouver, B.C. 


JAMAGE TO WEIGHT-BEARING joints all too 
requently leads to severe disability, and 
njury to the largest of these joints, the hip, 
can be the most disabling of all. Traumatic 
dislocation and fracture-dislocation of the 
ip joint, rare a few vears ago, now occur 
vith increasing frequency in accidents of 
leavy industry and transportation. In order 
i9 determine the correct treatment and 
stablish useful prognostic criteria, a series 

f cases at Vancouver hospitals has been 
:nalyzed as to the severity of injury, the 
‘ge of the patient, the interval between 

yjury and reduction, and the period of 
ion-weight-bearing after reduction. These 
cases were confined to anterior and _ pos- 
erior traumatic dislocations and fracture- 
dislocations of the hip joint, the so-called 
central dislocations being excluded. The 
incidence of early and late complications 
vill also be discussed. 

The files of 62 patients were examined 
from the records of the Vancouver General 
Hospital (from 1936 to 1956 inclusive ), 
from Shaughnessy Military Hospital (1946 
to 1956) and from a few private consulta- 
tions. Criteria for accepting cases were the 
availability of initial radiographs (or re- 
ports of these) and the possibility of at 
least a two year follow-up examination. 

By correlating initial information on 62 
cases with follow-up information on 48 of 
these, some conclusions can be drawn with 
respect to prognosis. Unfortunately, one 
important question—How long should we 
immobilize and restrict weight-bearing?— 
must remain as yet unanswered until a 
large, clinically controlled series can be 
accumulated. 


REVIEW OF LITERATURE 


Recent years have seen several large 
follow-up series published. Armstrong’ 


*From the Trauma Research Unit, Department of 
Surgery, Faculty of Medicine, University of 
Fritish Columbia. 

This work was supported in part by funds from 
the Department of National Health and Welfare, 
and the Johnson & Johnson Company. 


followed up 100 dislocations for two to five 
years and found that 76% of simple dis- 
locations and 63% of dislocations with 
fractures of the acetabular rim recovered 
fully, while only 40% of dislocations with 
head and neck fractures and none with 
acetabular floor fractures recovered com- 
pletely. Paus? followed up 69 of 76 dis- 
locations for three years or more and found 
that 9% had symptoms, 11% had signs, 
26% had radiological signs and 28% had 
signs, symptoms and radiological signs. 


Two larger series also showed that the 
more severe injuries give poorer results. 
Thompson and Epstein'’ who followed up 
116 of 204 cases for from three months 
to 19 years stated that results in 67% of 
simple dislocations were good or excellent 
while only 15% of dislocations associated 
with fractures were in this category. 
Stewart and Milford’ presented similar 
figures on the basis of 128 cases followed 


up for more than one year. Results in 66% 
of simple dislocations were good or excel- 


lent, while results in 35% with fracture 


were good or excellent. 


The late complications — avascular ne- 
crosis, traumatic arthritis and myositis 
ossificans—are generally considered to be 
responsible for the poor results. Table I 
presents the figures of several authors for 
these complications. Avascular necrosis 
eccurred in from 1.7% to 23.3% or an 
average of 14.2% in 646 cases followed up. 
Stewart and Milford’ found this change 
in 40% of 28 open reductions. Traumatic 
arthritis was found in from 20% to 52.1% 
or an average of 41.9% in 502 cases fol- 
lowed up. Again, Stewart and Milford‘ 
found that 71.4% of cases treated by open 
reduction developed this late change. 
Myositis ossificans proved to be a rare 
finding, the usual figure being 1 to 2%, 
though Paus’ apparently found nine cases 
in 60 dislocations followed up. It was very 
common, however, in Stewart and Mil- 
ford’s’ series of 28 open cases and the 
finding of periarticular calcification was also 
common. 
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TABLE I.—Comp.ications* 


Sciatic nerve 
lesions 


No. of 


cases 


Traumatic 
arthritis 


Myositis 


Author ossificans 


Avascular necrosis Recurrenc 


Ghormley and 
73 24 (33.0%) 
193 17 (13.38%) 


10 (13.7%) 
Closed: 14 (15.5%) 


Open: 11 (40.0%) 20 (71.4%) 


38 (52.1%) 
Stewart and Milford 44 (48.8%) 


Thompson and 

Epstein 204 26 (12.7%) 27 (23.3%) 
144 14 ( 9.8%) 
Armstrong. . 100 7 ( 7.0%) 2 ( 2.0%) 
RO a iis «eaves 69 1 (40%) 
RMN ried sic i Ks 42 4 (14.3%) 2 ( 7.1%) 


37 (31.9%) 


26 (26.0%) 
12 (20.0%) 
12 (42.9%) 


*Percentage figures are not necessarily based on the total number of cases but rather on the number : f 


observations made or the number of cases followed. 


The incidence of sciatic nerve palsy is 
also of interest (Table I). These figures 
range from 7% to 33%, though Ghormley 
and Sullivan‘ state that their high figure 
undoubtedly represents a selected series. 
Excluding this high figure, the average 
incidence in 539 dislocated hips is 11.8%. 

A fourth late complication which is 
rarely mentioned is recurrent dislocation 
of the hip. Ghormley and Sullivant mention 
one in 73; Paus’ reports one in 61; Sullivan 
and his colleagues* report a single case 
and were able to find seven cases in the 
literature up to 1945. 


ANALYsIS OF INITIAL INJURY 


There were 62 traumatic hip dislocations 
available for this analysis. Fifty-two of 
these were in males and 10 in females, a 
ratio of 5:1, which is slightly higher than 
in other reported series.” *-* Age ranged 
from three and one-half to 77 years with 
a peak incidence in the third decade; 62% 
occurred in the 20 to 50 year age group. 
There were 39 right hips and 23 left hips 
involved. No case of bilateral dislocation 
occurred in this series. 


Thirty-eight of the 62 dislocations 
occurred in motor accidents, 10 were the 
result of industrial accidents, seven were 


TABLE II.—Dearee or INJuryY 


21 cases 
19 


4 
4 
11 
3 


62 cases 


caused by falls from a height and seven 
resulted from miscellaneous stresses suc’ 
as skiing, fighting, sleigh-riding and trip- 
ping. 

With regard to degree of injury, cases 
were classified according to Stewart and 
Milford* as Type I dislocation (with no 
or insignificant fracture); Type II, with 
acetabular rim fracture; Type III, with 
comminution of the acetabular rim; Type 
IV, with fracture of the femoral head or 
neck; Type V, with fracture of the ace- 
tabular floor; and a combined type. Be- 
cause of the difficulty of distinguishing 
by x-ray the single large acetabular rim 
fragment from the comminuted acetabular 
rim, Types II and III were grouped as one. 
The distribution of cases with reference to 
degree of injury is shown in Table II. 

The interval between injury and reduc- 
tion was determined in 55 cases. Approxim- 
ately half of these were reduced within 12 
hours of injury but there remained 27 in 
which reduction was delayed from 12 hours 
to over four weeks. 


TABLE III.—Pertiop or 


10'= PEGays:.. . 66666555. cug@uamrees, pases 
2- 4weeks...... ee y= 
4- 6 weeks......... . 

6 weeks to 3 months... . : e. 18 

Over 3 months........ 

Unknown 


Non-WEIGHT-BEARING 


62 cas's 


Information on the period of restricte- 
weight-bearing and type of immobilizatic 
was difficult to obtain. The non-weigh 
bearing period was, however, fairly we 
recorded (Table III). The greater fr 
quency of the six weeks to three mont s 
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period of non-weight-bearing is the result 
o a group being immobilized in plaster 
o- traction for six weeks and allowed an 
alditional one week in bed to mobilize, 
p us another group with additional injuries 
r quiring longer periods in bed. 

Sciatic nerve lesions were recorded in 
1.) of 62 cases but unfortunately the condi- 
tim of this nerve was not mentioned in 
3.) instances. The probable incidence of 
n'rve damage of 16% in this series falls 
within the range of 7% to 33% (average 
1.8%) given in other reports.’ * 7% ! 
Tiree of these lesions were in Type I dis- 
Iccations and consisted only of temporary 
si bjective parzesthesias. In the remaining 
seven there were objective findings; all 
these were dislocations associated with 
fracture of the acetabular rim. None was 
e.plored. 


ANALYSIS OF FOLLOW-UP INFORMATION 


Final information is available in 48 of 
the 62 cases. Three were followed up for 
one and a half to two years; the remainder 
were followed up for two to 11 years. 
There were six deaths, four of which oc- 
curred within two weeks of injury and 
were due to multiple injuries; two were 
from other disease, one and five years after 
dislocation. 

Criteria for determining the end result 
in the remaining 42 cases were both clinical 
and radiological, though in four instances 
questionnaires provided the only final in- 
formation available. In evaluating the out- 
come of traumatic dislocation of the hip 
joint it is apparent that, when reconstruc- 
tion of the joint by open operation becomes 
necessary, the result of treatment of the 
dislocation can be considered a_ failure. 
In this report, failures are those cases 
requiring arthrodesis or arthroplasty. Poor 
results were associated with major com- 
plaints of pain, disability or change of 
employment, a major degree of deformity 
or restriction of movement and major 
radiological changes, chiefly of osteoarth- 
ritis or avascular necrosis. For an excellent 
result, an absolute absence of complaints, 
clinical findings and x-ray changes was 
required. Results were judged fair or good 
if they fell in the range between poor and 
ercellent. 


HIP DISLOCATION 


TABLE IV.—Overa.u ReEsutts 


i re 12 (29%) 
Poor. 5 

| 11 (26%) 
Fair. . 6 


Good... ... 12 


| 19 (45%) 


Excellent . 5 eer 7 


Overall results are shown in Table IV. 
There were 12 failures, a rate of 29%. 
These included three arthroplasties per- 
formed within two weeks of injury. Of the 
results 26% were fair or poor, 45% gcod 
or excellent. 


TABLE V.—ReEsuw tts BAsEeb ON DEGREE OF INJURY 


Failures Poor Fair Good Excellent 
“EVpP@ Rs «.. 2 0 1 § 5 
Type II 

and III 
Type IV 
Type V 
Combined 


Results are considered on the basis of 
degree of injury in Table V. Of 13 Type I 
dislocations, results in 10 were good or 
excellent, a success rate of 77%. The two 
failures occurring in this group of pre- 
sumably less severe injury were due to 
avascular necrosis. Treatment of Types II 
and III dislocations resulted in success in 
46% of 13 cases, failure in 15%, and a 
fair or poor outcome in 39%. Considering 
Types IV, V and “combined” cases _to- 
gether, there were only two cases with 
good or excellent results (14% success ) 
while 50% ended in failure. 


TABLE VI.—Resuwutts BaseEp on AGE 


Failures Poor Fair Good Excellent 
0-10 years 0 0 4 
11-20 “ 0 2 0 
21-30 “ § 0 4 2 
31-50 “ 3 3 1 
Over 50 years 2 2 2 0 


The effect of age on the results of this 
injury is shown in Table VI. The trend 
here is less clear, though treatment of all 
four patients under 10 years of age gave 
an excellent result. In the 11 to 20 year 
group, successes numbered 53% but there 
was a 40% failure rate. In the 31 to 50 
year group the success rate fell to a figure 
of 26% and the failure rate also diminished 
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Fig. 1.—Avascular necrosis of the head of the femur two years and eight months after 


a Type V dislocation of the hip. 


to that figure. In those over 50 years old 
similar figures obtained: 30% successes, 
30% failures. 

The interval between injury and reduc- 
tion is considered in Table VII. There were 
no excellent results when reduction took 
place later than 12 hours after injury. Of 
the reductions within the 12 hour limit, 
80% were successful (i.e. good or excellent). 
The three failures were in the following 
cases: two arthroplasties done at seven 
and 12 days for damage judged severe 
enough to lead certainly to failure, and 
one dislocation associated with fracture of 
the femoral neck in which avascular 


TABLE VII.—ReEsutts BASED ON 
INTERVAL BEFORE REDUCTION 


Failures Poor Fair Good Excellent 


Q-12 hours 3 
13-24 ‘“ 3 
1- 7 days 2 
1- 4 weeks 2 
Over 4 weeks 2 


0 1 
2 1 
1 0 
2 ] 
0 1 


necrosis led to arthrodesis at six months. 
In the group in which reduction was <e- 
laved longer than 24 hours the figures were 
15% successes and 46% failures, Of the 
six failures in this group one was associated 
with elective arthroplasty, one with an 
arthrodesis for arthritis, two with avascular 
necrosis and two with recurrent dislocaticn. 


TABLE VIII.—ReEsutts BASED ON PERIOD 0} 
NoN-WEIGHT-BEARING 


Failures Poor Fair Good Excell: nt 
Under 
2 weeks 1 0 
2-6 weeks 6 
6 weeks to 
3 months 3 
Over 3 mos. 2 


In Table VIII, results are correlated w: :h 
the non-weight-bearing period in 37 cas:s. 
Little correlation is apparent. However, in 
the two to six week group there are few er 
failures (18%) and more successes (54°) 
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than in the six week to three month group 
(31% failures, 44% successes). Apart from 
the fact that these figures are based on 
snall numbers of cases, the slightly im- 
proved results in the group prevented from 
veight-bearing for a shorter period may 
well be explained by the fact that these 
represent the relatively less severe injuries. 

One fact of interest emerges from a con- 
sderation of the length of follow-up in 
r-lation to the result (Table IX). 


TABLE IX.—Resvu tts BAseEp on LENGTH OF 


FotLtow-Up 


Failures Poor Fair Good Excellent 
years 10 0 0 

2 Z 0 

0 0 l 


0 3 4 


Eighty-three per cent of the failures 
occurred within two years of the original 
injury, with the remaining 17% occurring 
in the two to four year group. There were 
no failures —i.e. arthroplasties or arthro- 
deses — after four years. There did appear, 
however, to be a slight trend towards 


deterioration in the group followed up for 
over six years, where two of three poor 
results seemed headed for failure. 


The occurrence of avascular necrosis 
(Fig. 1) was not always easy to determine 
since in late cases osteoarthritic changes 
were often so great as to obscure any more 
subtle evidence of avascularity. Avascular 
necrosis developed certainly in seven cases 
and probably in an additional five, for a 
certain incidence (in 42 cases) of 16%, 
a probable one of 29%. It is worthy of note 
that in only one instance of the 12 was 
reduction accomplished in under eight 
hours and this was the case of dislocation 
plus fracture of the femoral neck. 

Radiological evidence of traumatic 
arthritis (Fig. 2) appeared in 14 cases and 
in an additional two there was clinical 
evidence of this change, an incidence of 
38%. In eight cases the arthritis was 
marked. 

Three arthrodeses were done for a third 
late complication seldom discussed in the 
literature: recurrent dislocation (Fig. 3). 
Each of these was a Type II or III dis- 
lecation, and in two instances redisplace- 
ment followed late open reduction and 


HIP DISLOCATION 


Fig. 2.—Traumatic arthritis of the right hip nine 
years after a Type V dislocation. 


screw fixation of the acetabular fragments. 

Myositis ossificans was never a problem 
in this series, and periarticular or capsular 
calcification of any extent occurred in only 
one case (Fig. 4). In five instances a very 
slight amount of calcification was noted on 
x-ray while in 20 instances there was none 
at all. 


DIscussION 


In this series the male sex preponderance, 
the age distribution and the frequency of 
motor accidents as a cause of the disloca- 
tion do not differ from previously reported 
series.”.*-'° Mortality in the period of 
initial injury was 6.5% and in each of 
the four, death was not due wholly to the 
dislocation. 

The dependence of the final result on 
the degree of damage associated with 
dislocation is apparent in this series, and 
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Fig. 3.—Recurrent dislocation of the left hip 
two months after open reduction and screw fixa- 
tion of the posterior acetabular fragments. 


the figures compare favourably with those 
given by Armstrong,! Thompson and Ep- 
stein’? and Stewart and Milford.’ Simple 
dislocation, without or with insignificant 
fracture of the acetabular rim, can be 
depended on to give 65 to 75% successes. 
Avascular necrosis will be the chief cause 
of failure in this group. Dislocation with 
fracture, on the other hand, will result in 
only 15 to 35% successes, those cases with 
fracture of the acetabular floor or the 
femoral head or neck having a particularly 
bad prognosis. 

Open reduction and screw fixation of 
acetabular rim fragments has been en- 
couraged’: *: 12 and was done in three in- 
stances: results included one failure, one 
fair and one good. Treatment of eight such 
injuries by closed methods failed once and 
gave three fair or poor and three good 
results and one excellent one. In defence 
of open reduction it should be pointed out 
that two of three reductions were done 
late and the third, done early, gave a good 


Vol. 3 


result. It would appear that both tre: t- 
ments, judiciously applied, are capable 
assuring good results. 

The influence of age on the end res; 
is not outstanding, although results in . 
four dislocations in children under 10 yez °s 
old were excellent. These dislocations we 
all of Type I and were reduced in und 
nine hours from the time of injury. Pai s 
has pointed to this association of unco: 
plicated dislocation and youth, and belie 
that end results are likely to be better 
patients under 20 years of age. Stew rt 
and Milford® on the other hand conclude 
from small numbers that results are not 
materially affected by the age of tie 
patient. 

Early reduction of dislocations is cer- 
tainly second in importance only to degree 
of injury in influencing the end result. {n 
this series there was only one failure (ex- 
cluding two early arthroplasties which were 
elective) and one fair result in 19 cases 
in which the dislocation was known to have 
been reduced in under 12 hours from 


injury. The remaining 15 were good or 


excellent. These successes included four 
Type IL or III dislocations and one Type 
IV. In 21 dislocations reduced later than 
12 hours there were no excellent results and 
only four were good. Stewart and Milford’ 
produced similar figures though their suc- 
cesses extended to the full 24 hour period 
after injury. Early reduction is also stressed 
by Ghormley and Sullivan* and by Thomp- 
son and Epstein.’’ Paus’s* belief that re- 
duction one to 10 days after injury has no 
definite influence on the end result must 
certainly be qualified by the assertion that 
reduction in one to 24 hours has a definite 
beneficial influence on the result. 

The importance of restriction and avoid- 
ance of weight-bearing has always been of 
considerable interest. No conclusions ere 
possible on the basis of the present seri°s. 
Stewart and Milford® believe that vigorcus 
active exercise in traction should be carrid 
out for 10 weeks after reduction, follow 2d 
by partial weight-bearing and then f ill 
weight-bearing at three months. Ghorm! 2y 
and Sullivan‘ state that prolonged preve n- 
tion of weight-bearing does not necessar ly 
prevent aseptic necrosis, Thompson aid 
Epstein,’® and Urist,’’ were also unal le 
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to relate the time weight-bearing was begun 
to the outcome. None of these conclusions 
i; based on factual material, so that no 
1ecommendations with respect to this 
. spect of management can be made. 


The seven sciatic nerve lesions with 
‘bjective signs all occurred in association 
vith fracture of the acetabular rim, and 
i1 none was recovery complete. Ghormley 
ead Sullivan,* with 24 lesions, found “im- 
,rovement” in 50% but in only one was 
recovery complete. Armstrong’ noted the 
association of a displaced acetabular frag- 
rient and sciatic nerve palsy in six of seven 
c ses. In only one of his cases was recovery 
complete, and this followed exploration 
of the nerve on the fifth dav. Stewart and 
Milford,s on the other hand, noted “im- 
provement” (25% to 75% recovery) in 
nine, and recovery in three of 15 cases, 
Urist'? reported “some recovery” in one of 
four lesions while Thompson and Epstein'’ 
found that 14 of 26 “recovered” in three 
months to two years. Several authors": *: *: 1 
encourage exploration of the sciatic nerve 
especially if, two weeks after reduction, 
evidence of recovery of the nerve lesion is 
not apparent. 

Of 12 failures, three were in cases of 
early arthroplasty done electively. Of the 
remaining nine, avascular necrosis either 
contributed to or was the sole reason for 
arthrodesis or arthroplasty in six instances; 
traumatic arthritis in three cases; redis- 
location or subluxation in three cases; and 
in one case the dislocation had never been 
reduced. 

Analysis of 11 fair or poor results, on the 
other hand, reveals that in 10 cases post- 
traumatic arthritis contributed to or was 
the sole reason for the low classification, 
while in two avascular necrosis was con- 
tributory. 

These observations, together with the 
fact that 10 of the 12 failures occurred 
within the first two years, suggest that the 
earlier, more dramatic and severe compli- 
cation of avascular necrosis is much more 
likely to be associated with failure (i.e. 
arthrodesis or arthroplasty) than is the 
later, more gradual and less dramatic 
sequel of traumatic arthritis. 


HIP DISLOCATION 


a3 8 
ae 8 


a 


Fig. 4.—Periarticular calcification at the right hip 
three months after dislocation and two months 
after open reduction and screw fixation of the 
acetabular fracture. 


SUMMARY AND CONCLUSIONS 


Sixty-two cases of traumatic dislocation 
of the hip have been reviewed, with follow- 
up information on 48 of these. Results of 
this analysis are compared with those of the 
larger series in the literature. In simple 
dislocation without fracture there is a 
preponderance of good or excellent results; 
this is not so in the more severe fracture- 
dislocations. Youth and its association with 
simple dislocation allows a more satisfactory 
result. An excellent result was not obtained 
in any case where the dislocation was re- 
duced later than 12 hours after injury. 
Good results were possible, however, after 
reduction in the 12 to 24 hour period. 
No conclusions with respect to the value of 
restricted weight-bearing after reduction 
are possible. The overall failure rate was 
29%; 26% of results were fair ar poor; 
45% were good or excellent. Sciatic nerve 
injury occurred in at least 16% of 62 dis- 
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locations. In lesions with objective signs 
recovery was never complete. Avascular 
necrosis occurred certainly in 17%, prob- 
ably in 30% and was the commonest reason 
for failure (i.e, arthrodesis or arthroplasty ). 
Traumatic arthritis occurred in 40% of 
cases followed up, and was the commonest 
cause of a fair or poor result. Re-dislocation 
or subluxation occurred in three cases and 
in each led to arthrodesis, Myositis ossi- 
ficans occurred in one case, with a fair 
result. 


The author is indebted to the many surgeons 
who permitted review of their cases and to Dr. 
F. P. Patterson and Dr. F. C. Preston for their 
assistance and advice. He is also indebted to Drs. 
J. R. Naden and J. D. Randall of the Workmen’s 
Compensation Board of British Columbia for their 
interest and co-operation. 
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RESUME 


Les blessures et lésions des articulations pc - 
teuses conduisent fréquemment a des incapacit + 
graves, et dans ce domaine, les lésions de la hanc! 
sont les plus graves de toutes. Les luxations « 
cette articulation avec ou sans fracture se re 
contrent de nos jours avec une fréquence accr 
en raison du nombre des accidents de la route 
de lindustrie. Pour tenter de déterminer le me 
leur traitement et les facteurs pronostiques, u 
série de cas des hépitaux de Vancouver a été pass: e 
en revue, des années 1936 a 1956 inclusivemer t. 

On comptait 52 hommes parmi les 62 malad:s 
dont les observations sont présentées; les ag :s 
des patients variaient entre 3% et 77 ans, avic 
une moyenne d’environ 30 ans. La hanche droi e 
était atteinte dans 39 cas, et la gauche dans 23, 
Ces accidents avaient été provoqués, en ordre «e 
fréquence, par la route, l'industrie, les chutes ce 
lieux élevés, le ski, la luge et les autres sports. 
En ce qui concerne la classification par gravité, ca 
établit i types suivants: type 1.—luxation simpie 
sans fracture; type 2.—luxation avec fracture du 
rebord de la cavité cotyloide; type 3.—luxation 
avec éclatement du sourcil cotyloidien; type 4.- 
luxation avec fracture du col ou de la téte f¢- 
morale; type 5.—luxation avec fracture totale du 
cotyle, A cause des difficultés qu’il y a de recon- 
naitre exactement les types 2 et 3 Aa la radio- 
graphie, ces deux groupes furent rassemblés en 
un seul. 

Dans 48 de ces cas, il fut possible de recueillir 
des informations ultérieures sur des _périodes 
variant de 1% a 11 ans. Dans l’ensemble, il y 
eut six morts dont quatre causées par des lésions 
multiples et deux, plus tardivement, par des af- 
fections sans rapport avec Il’accident. 

Les résultats furent considérés comme “excel- 
lents” lorsque Tlexamen clinique et radiologique 
et les déclarations du patient montraient que tout 
était redevenu normal. Les résultats furent éti- 
quettés “médiocres” lorsqu’il y avait persistance dle 
la douleur, incapacité partielle, changement d’em- 
ploi en rapport avec l’accident, ou des signes 
d’ostéoarthrite ou de nécrose. 

Enfin, le traitement orthopédique fut déclaré 
inefficace lorsqu’une opération devint nécessaire. 
Les résultats sont dits “bons” lorsquwils se situent 
entre le “médiocre” et “lexcellent”. Tout ceci 
est résumé dans le Tableau IV. 


Le Tableau V fait ressortir la valeur des ré- 
sultats en fonction du degré de gravité de !a 
lésion; le Tableau VII, en fonction de lage des 
malades; le Tableau VIII, en fonction du temps 
de latence avant J’instauration du_ traitement. 


La fréquence de troubles vasculaires entrainant 
de la nécrose fut difficile 4 déterminer avec pr‘- 
cision car l’apparition de signes ostéoarthritiqu 's 
génait souvent les interprétations. Cependant cet e 
complication apparut avec certitude dans sept ces. 


Il y eut également 14 cas d’arthrite traumatiqi e 
et trois cas de luxation récidivante. 


L’auteur donne ici une revue de la littératu-e 
sur la question; dans l’ensemble, les résultats qu il 
présente correspondent 4 ceux des autres public i- 
tions. 


Parmi les facteurs qui peuvent aider dais 
l’établissement du pronostic, il faut tenir comp e 
de la gravité de la lésion, de lage du patient +t 
de la rapidité de la mise en ceuvre du traitemer t. 
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LIGAMENT RECONSTRUCTION 


TEFLON FABRIC FOR LIGAMENT RECONSTRUCTION: 
AN EXPERIMENTAL STUDY* 


JOHN GORT, M.D. and OLAV ROSTRUP, M.D., F.R.C.S.[C], F.A.C.S., Edmonton, Alta. 


THERE IS A NEED for a more satisfactory 
n aterial for the repair of a neglected torn 
ligament. Teflon fabric (poly-tetra-fluoro- 
e hylene) is an inert slippery woven ma- 
terial, which produces a minimal tissue 
raction.'’:* It is strong, retains its tensile 
strength after implantation, and is superior 
it. flex abrasion resistance.’ It has been 
u.ed for blood vessel prostheses,* and in 
tl e repair of hernial defects.* 

It was proposed to use teflon fabric as 
a prosthetic ligament, and to study at 
irtervals the joint reaction to teflon and 
its suitability as a prosthetic ligament. 


MATERIALS AND METHODS 


Nine adult mongrel dogs, fed a stand- 
ard laboratory diet, were used for this 
experiment. The medial collateral liga- 
ment of the knee was found to be the most 
useful for this study. The knee of a dog 


is anatomically similar to a human knee, 
but differs functionally in that the knee 
is not fully extended during ambulation 
or standing. The opposite knee was used 
as a control. Tubular teflon fabric 8 mm. 
in width with a breaking strength of 115 
lb. was used for a prosthetic ligament. 

Under general anesthesia with intra- 
venous pentobarbital (30 mg./kilo), and 
tourniquet ischaemia, a curved skin incision 
was made over the medial aspect of the 
knee. The insertion of sartorius was parti- 
ally divided and the muscle retracted 
posteriorly, exposing the medial collateral 
ligament. The entire ligament with the 
immediately adjacent capsule was excised. 
Slight flexion of the knee and a forceful 
valgus strain produced medial joint widen- 
ing, illustrating that the medial support 
of the joint had been removed. 

In five of the dogs a trap door was 
made in the tibia and femur, at the pre- 
vious insertion of the ligament (Fig. 1). 


*From the McEachern Cancer Research Labora- 
tory and Department of Orthopaedic Surgery, 
Uviversity of Alberta, Edmonton, Alberta. 


Fig. 1.—Method of fixation. 


These trap doors of bone opened toward 
the joint. Two pieces of teflon were then 
inserted under the trap doors, and the 
closed trap door was fixed by a few silk 
sutures passed through the bone. The 


Fig. 2.—External appearance of joint showing 
band of adherent scar overlying teflon ligament. 
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Four of the animals were sacrificed f 
weeks postoperatively and the remainde: ; 
12 weeks. Both hind limbs were amputa «¢ 
through the proximal third of the fen 
The foot was removed through the lov 
third of the tibia, and all muscle exci 
from the remaining specimen. The jo 
capsule and knee ligaments were divid 
except for the teflon and adherent s ar 
of one limb, and the medial collate 
ligament of the opposite limb. It was tl 
possible to test the strength of the p: 
thetic ligament and use the medial 
lateral ligament of the opposite knee 
the same dog as a control. Ligam«nt 
strength was tested in co-operation w th 
the Department of Civil Engineering, 
edges of the teflon were sutured to sur- using the Baldwin Hydraulic Tester No. 
rounding capsule. In the remaining dogs, 6-35. The tibia and femur were placed 
two holes were drilled into the tibia and) jn the chucks of the machine and an 
the femur, and the teflon threaded through increasing pull exerted. The breaking 
the holes and sutured to itself and the strength was recorded as the number of 
surrounding capsule. An integral portion pounds required to break the ligament. 
of the joint capsule therefore consisted of 
teflon fabric, replacing the excised liga- RESULTS 
ment. A medial strain upon the joint did 
not produce a valgus deformity, demon- 
strating restoration of joint stability. The 
wound was closed and the limb immo- 1. Gait. 
bilized in a single hip spica for three 2. Range of knee motion. 
weeks. 3. Measurement of abduction at the 

knee, resulting from a valgus strain. 
4. Signs of joint reaction. 


Fig. 3.—Internal appearance of joint showing thin 
glistening membrane partially covering teflon ligament. 


The following criteria were used for 
evaluation: 


5. Breaking strength of the prosthetic 
ligament and control ligament from op- 
posite knee. 

Gait.—All dogs limped upon removal 
of the plaster cast. One week later none 
limped and they were able to run about 
normally. 


Range of motion (Table 1).—All of the 
dogs had limitation of flexion when im- 
mobilization was discontinued. Moderite 
restriction of flexion persisted in some of 
the animals, but did not produce a lirp. 


Abduction.—Any laxity of the ligam«nt 
was measured by forcefully abducting ‘he 
tibia upon the femur and measuring ‘he 
valgus deformity in degrees, using a gc ni- 
ometer. One dog developed a lax ligamnt 
with a deformity of seven degrees. In t iis 

Fig. 4.—Intra-articular surface of prosthetic ligament case the dog chewed the cast off aad 


showing teflon fabric in cross section on the right, and walked without immobilization on the fst 
on the left young fibrous tissue lining the internal 


surface of the ligament (x 100). postoperative day. 
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TABLE I.—Joinr Motion AFTER SURGERY 
(IN DEGREEs) 


Dog A.G.F. A.G.E. Abduction 


4 weeks...... 90 180 
15 180 
90 180 
20 180 
90 180 


£ weeks...... 6 30 180 
t 15 175 
8 10 180 
9 10 180 


Normal angle of greatest flexion (A.G. 
Normal angle of greatest extension (A. 
Normal abduction =0-3 


Joint reactionUpon removal of the 
p aster cast there was a small degree of 
l-cal induration present about the opera- 
tive site. There was no heat or tenderness, 
bat the animals showed resentment at the 
extremes of joint motion. All signs of 
tissue reaction had subsided one week 
liter. 

Examination of the area revealed a band 
of scar overlying and intimately attached 
to the prosthetic ligament (Fig. 2). There 
was no joint effusion. The synovium ap- 
peared slightly oedematous. The internal 
surface of the teflon was partially covered 
by a very adherent, thin, glistening mem- 
brane extending from both the tibial and 
the femoral attachments of the prosthesis. 
The teflon was not covered opposite the 
femoral condyle, where most movement 
occurs (Fig. 3). 

Twelve weeks postoperatively there was 
no gross evidence of joint reaction. Twelve 
weeks after insertion of the teflon pros- 
thesis, microscopic examination revealed 
a minimal synovial reaction. The surface 
in contact with the joint was covered by a 
layer of young connective tissue (Fig. 4). 
The fabric which was buried in bone was 
held by mature connective tissue. 

Breaking strength.—In all cases but one 
the teflon pulled loose from its attachment. 
In the single case in which the fabric 
remained attached to bone, but tore across 
at the joint line, it broke at 110 Ib., 5 Ib. 
less than the breaking strength of the 
material used. 

It has been subsequently found that 
threading the fabric through drilled holes 
as previously described, and then tying 
the fabric with a square knot, followed by 
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suturing the tied ends to neighbouring 
teflon, provides an adequate method of 
fixation. 


DiscussION AND CONCLUSIONS 


Joint reaction to teflon fabric was studied 
by replacing the excised medial collateral 
ligament of the knee with teflon fabric, 
so that a portion of the joint capsule was 
replaced by teflon. Clinical and histological 
observations indicate that teflon produces 
a minimal joint reaction. 

Adequate fixation may be obtained by 
threading the fabric through drilled holes 
situated at the normal insertion of the 
ligament, tying the fabric to itself and 
suturing the tied end to nearby teflon. The 
prosthetic ligament does not become lax. 

Owing to the acceptance of teflon by a 
joint, it may find a useful place in the 
repair of damaged intra-articular struc- 
tures, as well as in certain forms of tendon 
repair. 


SUMMARY 


The excised medial collateral ligament 
of the knee of dogs was replaced with 
teflon fabric. Joint reaction and the suit- 
ability of teflon as a prosthetic ligament 
were studied. 

It was found that teflon fabric produces 
a minimal joint reaction. It may be ade- 
quately fixed by threading the fabric 
through holes drilled at the insertion of 
the ligament, tying the fabric to itself, 
and suturing the tied ends to neighbouring 
teflon. The prosthetic ligament did not 
become lax. 

It is concluded that teflon is accepted 
by a joint, and may find a useful place 
in the repair of damaged intra-articular 
structures and in certain forms of tendon 
repair. 
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RESUME 

Le teflon (polytétrafluoroéthyléne) est un tissu 
de fibre synthétique inerte employé en chirurgie 
vasculaire et dans la correction ie hernies. Les 
auteurs ont pensé s’en servir dans la_plastie 
ligamentaire des grosses articulations. 

Le ligament latéral interne du genou fut enlevé 
chez neuf chiens adultes et remplacé par des 


CHRISTENING BY CONJECTURE* 


“There are far subtler problems of meaning 
than those arising from mishandled words. Con- 
sider the apparently straightforward term ‘rup- 
tured plantaris syndrome’. We all know it means 
the collection of symptoms caused by rupture of 
the plantaris muscle. And, what is more, we all 
know the syndrome. There is sudden pain in the 
calf—so sudden that the sufferer, if walking in 
the street, looks round to catch the urchin who 
threw a stone at him. A few hours later the calf 
is black and blue, and it remains painfully swollen 
for weeks. The name seems admirable too, does 
it not? No obscurity, no difficult words, no doubts. 

‘“But you are wrong. There is the most pro- 
found obscurity, there is the greatest difficulty, 
there are the most grievous doubts. An abomin- 
able semantic crime has been committed: a single 
term has been knowingly applied to two com- 
pletely different things without making the slight- 
est effort to determine whether the one is equal 


*Asner, R.: Making sense, Lancet, 2: 361, 1959. 
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bandes tubulaires de teflon. Dans cinq cas e! es 
furent insérées sous un volet osseux et leurs bo: ds 
cousus 4 la capsule articulaire. Dans les qua 
autres cas, la stabilité fut assurée par fixat 
trans-osseuse du tibia et du fémur; les extrémi és 
des bandes furent nouées ensemble et cousue: } 
elles-mémes. 

Une semaine aprés l’enlévement du platre e;: 
animaux ne souffraient plus d’aucune claudicati: no. 
On observa une certaine limitation de la flex 
sans toutefois géner beaucoup la mobilité de I’a: :i 
culation, Le seul relachement manifesté par 
valgus de 7° se trouva chez un chien qui avi 
détruit son platre et s’était mis 4 marcher avant |: 
guérison des tissus. Les trés légers signes d’infla : 
mation causés par la présence de teflon disparurc : 
en une semaine. L’examen anatomo-pathologig 1e 
montra une prothése dont la surface interne ét ‘it 
recouverte par une membrane mince. _luisar te 
et bien adhérente, Les auteurs sont d’avis gue 
teflon pourrait étre employé avec profit dans la 
chirurgie réparatrice des articulations. 


to the other, or even related to the other. A 
pathological process and a collection of symptoms 
have been given the same name... . 


“... It illustrates a fault in nomenclature which 
causes more trouble than any other of the seman- 
tic abuses which are committed by medical men. 
Because the name of a_ pathological process 
(rupture of the plantaris) has been placed upon 
a syndrome (sudden unexplained pain and bruis- 
ing), we are in an impossible position. We «lo 
not know to which it applies—the pathology or 
the symptoms—and so we are convinced, va- 
thinkingly and uncritically, without a shred of 
evidence, that the one causes the other. It is 
immaterial to my argument whether or not ru>- 
ture of the plantaris muscle does really cavse 
these symptoms; yet all the same you may >e 
interested to learn that it almost certainly dc 2s 
not. I have searched the literature and found o :e 
genuine case of ruptured plantaris muscle (N. 3. 
—I mean muscle, not syndrome) .” 
+Croce, E. J. AND CARPENTER, G. K.: J. Bone & 
Joint Surg., 26: 818, 1944. 
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DEEP HYPOTHERMIA 


EXPERIMENTAL STUDIES ON THE PRODUCTION OF 
DEEP HYPOTHERMIA BY MEANS OF A PUMP OXYGENATOR AND 
HEAT EXCHANGER WITH A NOTE ON THE CLINICAL APPLICATION® 


R. O. HEIMBECKER, M.A., M.D., F.R.C.S.[C], F.A.C.S., 
W. E. YOUNG, M.D. and D. C. SANFORD, B.Sc., Toronto 


7HE PRODUCTION OF general hypothermia 
b’ the cooling of circulating blood was 
s ggested independently by Delorme and 
Collan in 1952.*:° Early efforts to combine 
tc tal body perfusion and hypothermia were 
putially successful but animals cooled 
b:low the 22-27° C. range rarely survived.*-* 
I. 1954, Gollan cooled open chest dogs 
s-ccessfully to 24° C., but noted a high 
incidence of postoperative hemorrhage. 
Later Peirce stressed the value of combin- 
ing low flow rates and hypothermia.® * '* 
Creat impetus was given the subject when 
Brown, Sealy et al. described the use of a 
heat exchanger which permitted rapid cool- 
ing and rewarming and gave repeated suc- 
cess at moderate levels of hypothermia.*-"! 

The purpose of the present study was: 
firstly, to attempt to define the degree of 
cold that non-hibernators can tolerate if 
the circulation is supported completely; 
secondly, to study the oxygen consumption 
at these extreme levels; thirdly, to evaluate 
the role which deep hypothermia may play 
in the repair of intracardiac defects under 
direct vision. 


METHOD 


Mongrel dogs weighing 15-20 kg. and 
of varied ages were anzsthetized by intra- 
venous thiopentone (Pentothal). After in- 
tubation they were ventilated with an 
intermittent positive pressure apparatus. 
The depth of anesthesia was gauged so 
that the animals were at the point of 
waking at the onset of cardiac by-pass. 

Highly purified heparin¢ in dosage of 
1.5 mg./kg. was given when the cannulze 
were inserted and Polybrenet in equal 


*l’rom the Department of Surgery, University of 
Toronto. 

This study was supported by the Ontario Heart 
Foundation, the Bickell Foundation and Federal 
Health Grants. 


+Courtesy Upjohn Co. Ltd. 
tCourtesy Abbott Laboratories. 


dosage was employed later, to neutralize 
the heparin. The pump oxygenator con- 
sisted of a modified Cooley type of stainless 
steel bubble oxygenator mounted on a 
Pemco roller pump unit (Fig. 1). The heat 
exchanger to the right of the oxygenator is 
our new modification built especially to give 
greater heat transfer.* Thirty thin-walled 
stainless steel tubes 18 in. (45 cm.) long 
are mounted in a water jacket through 
which the refrigerant solution flows. The 
priming volume of blood is only 70 c.c. 
greater than with earlier models,* but the 
efficiency is estimated to be increased 50% 
(Fig. 2). Cooling is accomplished by cir- 
culating refrigerant solution at 0° C. from 
a standard Thermorite unit into the heat 
exchanger. Fluid at 41° C. is pumped from 
the Thermorite to rewarm the blood. 


The surgical procedure consisted of a 
right thoracotomy. Plastic cannulze were 
inserted in superior and inferior venze 
cavee. A stainless steel arterial cannula was 
used to deliver blood into the femoral 
artery. At the onset of cardiac by-pass a 
right atriotomy was performed and a cor- 
onary sinus sucker inserted across the tri- 
cuspid and pulmonary valves into the main 
pulmonary artery. This technique was essen- 
tial to keep the left heart decompressed 
once “cold asystole” was produced. Efficient 
cardiac decompression was mandatory for 
the preservation of good cardiac function 
during rewarming, and in the prevention of 
pulmonary complications. 


Temperatures of brain, heart, cesophagus, 
rectum, muscle and perfusion blood were 
constantly monitored by needle electrodes 


and the Electrolaboriat thermometer.} 
Electrocardiogram, electroencephalogram, 
and venous and arterial pressures were also 
recorded. 


*Obtainable from Canadian Pipe & Steel Fabri- 
cators, 160 Duchess St., Toronto 2. 


+Electrolaboriatet Co., Copenhagen, Denmark. 
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Fig. 1.—Bubble oxygenator (left) and heat exchanger (right) mounted on DeBakey roller pumps. 


The oxygen contents of arterial and 
mixed venous blood were measured by the 
method of Van Slyke. By applying the 
Fick principle to the arteriovenous oxygen 
difference and the established flow rates, 
the oxygen consumptions at various tem- 
peratures were calculated. 


OBSERVATIONS 

Complete experiments were carried out 
on 12 consecutive dogs. Fig. 3 demonstrates 
the cooling-rewarming sequence in a typical 
case. A myocardial temperature of 8.5° C. 
was achieved in 24 minutes and return to 





_ Se 


— a 


37° C. in a further 45 minutes. In all ovr 
cases, heart, oesophageal .and brain ten- 4¢ 
peratures paralleled each other within 1° C. J, 
By contrast, rectal and muscle temperaturcs Js 
lagged by 10° to 15° C. during the cooling J¢ 
phase and by 5° to 8° C. on rewarmin’. J) 
The rewarming phase was consistent y |, 
longer than cooling by 10 to 20 minute;. J, 
This is explained by the low heat exchang«r Jt 
temperature (0° C.) which the blood wil | 
tolerate without serious damage. One hes - J‘ 
tates on the other hand to exceed 40-41° ©. ( 
on rewarming the blood because of tle fs 
danger of haemolysis. h 
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The graph also demonstrates how the 
muscle masses may act as a heat exchanger 
and produce a drift downwards of the 
vital organ temperature to as low as 30° C. 
following the period of by-pass. 

Observations on myocardial action were 
of great interest. In three cases no ventri- 
cular fibrillation occurred in any phase of 
the experiment! Ventricular fibrillation de- 
veloped at the 16-20° C. range in the others. 
Fibrillation ceased and asystole resulted 
once the temperature reached 10-12° C. In 
the three cases in which no fibrillation oc- 
curred, a gradually increasing sinus brady- 
cardia developed, followed eventually by 
asystole. It is remarkable to observe the 
still heart encased in a cast of congealed 
epicardial fat at this extremely low tem- 
perature. On rewarming, fibrillation was 
often seen: however, one shock of 220 
volts applied once the heart was rewarmed 
to 30° C. usually defibrillated the heart. 
Spontaneous reversion to sinus rhythm after 
‘cold asystole” was observed in three cases. 
Calcium salts and adrenaline were occa- 
sionally required to stimulate a lagging 
heart. 


DEEP HYPOTHERMIA 


Fig. 2.—Heat exchanger with one stream-lined end 


plate removed. Orifices of thin-walled ee tubes 
are seen. Blood passes through with neg 


igible trauma. 


Oxygen consumption studies were carried 
out at temperatures ranging from 8.5° to 10° 
C. on the last six animals. The results are 
shown in Table I. The basal oxygen re- 
quirement for each animal is calculated 
from body weight. By comparing the mea- 
sured oxygen consumption at hypothermic 
levels the percentage requirement is ob- 
tained. The average requirement of oxygen 
at these temperatures ranges from 3% to 
15% of the basal. These figures are accurate 
only within the reliability of the Van Slyke 
method of blood gas analysis in the pres- 
ence of small arteriovenous differences. 

Fig. 4 has been adapted from Bigelow’s 
early work on oxygen requirements at the 
usual clinical range of hypothermia.'* It 
demonstrates how the curve of oxygen re- 
quirement can be continued to its end point 
by plotting the figures from the present 
study. 


RECOVERY 

Of 12 dogs all but one were awake and 
active with normal blood pressures one 
hour after the procedure. Three died of 
pulmonary collapse and pneumonia in 48 
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24 min. 
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iors. 


Fig. 3.—Illustrates the temperature gradients which develop within the body during 
blood cooling. Vital areas reached 9.5° C. in 24 minutes. “Cold asystole” developed with no 


preceding cardiac arrhythmia. 


hours. Five died of haemorrhage within 12 
hours. These would likely have survived if 
blood replacement had been available dur- 
ing the night. One operative death due 
to irreversible ventricular fibrillation oc- 
curred. One animal was alive and perfectly 
normal one month after cooling to 8.5° C. 
When the animal was sacrificed, histological 
sections of brain, heart, liver, and kidneys 
were normal. 


It is generally recognized that dogs 


tolerate cardiac by-pass poorly, compared 
with human beings. It is likely that with 


the use of healthy animals and the avoid- 
ance of pulmonary collapse during the p“o- 
cedure, followed by meticulous heemoste sis 
and by intensive postoperative care and 
blood replacement, long-term | survivals 
could be consistently achieved. Survi ‘al 
experiments are continuing. 


CLINICAL APPLICATION 


Several authors have reported the cc n- 
bined use of heat exchanger and pu ap 
oxygenator for temperature control dur ng 
open heart surgery. The value of the te :h- 
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Fig. 4.—Hypothermia with “pump”. Oxygen requirements fall in a linear fashion 
as the temperature falls. The temperature zone of risk becomes safe with the use of the pump 
oxygenator to support the circulation, (Adapted from paper of W. G. Bigelow.) 


nique depends on having a unit which adds 
little to the length of by-pass by virtue of 
a very high efficiency of heat transfer. It 
must also have the qualities of low priming 
volume, of minimal blood trauma, and of 
being readily cleansed. The present unit 
fills these criteria well. Adult patients re- 
quiring flow rates up to 3000 c.c. have been 
rapidly cooled and rewarmed with no ad- 
verse effects. The need for deep hypo- 
thermia has not yet arisen. Most patients 
are cooled to 29-30° C. Fig. 5 illustrates 
a case of mitral annuloplasty in an adult 


patient, who was cooled to 29.5° C. in 
the first four minutes of perfusion and 
rewarmed during the last ten. Since this 
technique has been adopted the course of 
the patients in the recovery room appears 
to be improved. They seem more alert and 
active, and there is less tendency to shiver- 
ing. The ensuing metabolic acidosis is less. 


FUTURE APPLICATIONS 

1. By combining hypothermia and low 
flow rates simpler and smaller pump oxy- 
genators may be practical. 


TABLE I.—OxyGen REQUIREMENTS IN DEEP HypoTHERMIA 


Lowest 
myocardial 
temp. ° C. 


Flow 


12. 
10. 


8! 


10.0° 
120° 


Basal 
requirement 
c.c./min. OO) c.c./min. 


Hypothermic 
requirement 
Oz c.c./min. 


A-V 
difference % of basal 
Ye requirement 


22.0 
2 


0 
a 
9.9 
8 
8 


1 
13.0 


The wide range of oxygen requirements seen in the last column is due to considerable variation in the 
1erature gradients throughout the body. It is also influenced by the inability of the Van Slyke method to 


8 ure small A-V differences accurately. 
*Likely laboratory error, 
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Fig. 5.—The heat exchanger permitted this adult patient to cool to 29.5° C. in four 
minutes! This temperature was then beautifully maintained throughout the open heart 
procedure. Rewarming began towards the end of the procedure and was rapid and complete. 


2. In certain cases of cyanotic congenital 
heart disease, the presence of tremendous 
collateral blood flow seriously lowers the 
perfusion pressure when the usual flow rates 
are employed. By inducing hypothermia 
rapidly, an inadequate perfusion can 
quickly become an adequate one. The 
problems of a bloody operative field, high 
coronary sinus return, and hemolysis from 
elevated perfusion rates are thereby 
avoided. 

3. Similarly, an unexpected loss of per- 
fusion volume via an unrecognized patent 
ductus or left superior vena cava may be 
coped with. 

4. On occasion an arterial cannula of 
smaller than adequate size must be inserted 
because of hypoplastic vessels. The risk of 
high turbulent flow through the small can- 
nula can be averted by employing hypo- 
thermia and a low flow. 


5. Finally, the technique of producing 
deep hypothermia in the 10-12° C. range is 
of great interest and the prospect of pro- 
longed periods of complete circulatory 
arrest is very appealing. 

Such heat exchangers will soon become 
an integral part of every pump oxygenator. 
Only in this way can temperature be icc- 
curately controlled at all times. Only in 
this way can hypothermia be rapidly aad 
safely induced to any desired level. l.e- 
warming is equally facilitated. 


SUMMARY 


The technique of producing deep hyy 0- 
thermia using a pump oxygenator anc a 
new efficient heat exchanger is describ :d. 
The importance of adequate, continuo 1s, 
cardiac decompression is stressed. The s u- 
prisingly low incidence of serious card ac 
arrhythmia is described. Experimental a 1i- 
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mals have been cooled to 8.5° C. and 


r-warmed, with long-term survival. Studies 
siow that oxygen requirements at these 
levels range from 3% to 15% of basal 
requirements. The clinizal applications to 
open heart surgery now and in the future 
a-e presented. 


The authors wish to 
\r. Burley and Mr. 
a sistance. 


thank Miss McMeekan, 
Benoit for their valuable 
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RESUME 

Le but de la présente étude est de déterminer: 
le degré de froid que des animaux non hivernants 
peuvent supporter; la consummation d’oxygéne a 
de tels refroidissements; et enfin, aide que peut 
apporter IThypothermie intense a la_ chirurgie 
cardiaque. 

Pour la partie expérimentale, on utilisa des 
chiens de 15 a 20 kg., d’Aages divers, anesthésiés 
par du thiopental intraveineux. Aprés intubation. 
la respiration était maintenue et controlée a l’aide 
d’un appareil a pression positive intermittente. 
Les animaux recevaient de lhéparine a la dose 
de 1.5 mg./kg. La pompe oxygénatrice était un 
modéle de Cooley modifié, et ’'échangeur de tem- 
pérature était spécialement construit (les références 
des constructeurs de cet équipement sont données). 
Les chiens subirent une thoracotomie droite; des 
canules en plastique furent insérées dans les veines 
caves supérieure et inférieure, le sang fut amené a 
lartére fémorale par un trocard a ponction en 
acier inoxydable; une atriotomie droite fut alors 
accomplie, par laquelle on aspira le sang du sinus 
coronaire, technique essentielle 4 l’obtention de la 
décompression du coeur gauche. Les températures 
du sang perfusé, du cerveau, du coeur, du rectum, 
de l’cesophage et des muscles furent enregistrées, de 
méme que l’électroencéphalogramme, | électrocar- 
diogramme et les pressions artérielles et veineuses. 
Des dosages d’oxygéne artériel et veineux furent 
faits selon la méthode de Van Slyke. 

Les animaux en expérience furent ainsi refroidis 
jusqu’a 8.5° C., puis réchauffés dans un second 
temps; le temps de réchauffement fut généralement 
de 10 a 20 minutes plus long que celui du re- 
froidissement. I] y eut un taux étonnament bas 
d’arythmies cardiaques. Les dosages d’oxygéne 
montrérent que les besoins sont abaissés 4 une 
valeur de 3 a 15% des besoins basaux normaux. 

Les applications pratiques de ces essais sont 
alors discutés; parmi celles-ci, la possibilité d’em- 
ployer des oxygénateurs simples, et de prolonger 
le temps d’arrét circulatoire réel par un hypo- 
thermie dans la région des 10-12° C. 
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FiIsTULA FORMATION between the duodenum 
and the colon may be secondary to a benign 
condition such as ulcer or diverticulum, 
or to a malignant neoplasm in the involved 
or adjacent organs. We are reporting what 
we believe to be the 39th published case 
of malignant duodenocolic fistula. 


CasE REPORT 


A 52 year old accountant was admitted to 
the Queen Mary Veterans’ Hospital on June 2, 
1958, with a history of several episodes of 
abdominal pain, nausea and diarrhoea over a 
period of 18 months. 

Past and family histories were non-contribu- 
tory. Since the beginning of his illness, investiga- 
tions had revealed: (1) mild epigastric and 
peri-umbilical tenderness on palpation; (2) normal 
hzematological and blood chemistry values; (3) 
deformity and irritability of the duodenal cap 
on barium meal examination; (4) radiological 
evidence of diverticulosis of the sigmoid and 
descending colon. The episodes of pain, nausea 
and diarrhoea occurred once every two to five 
weeks associated with excessive flatulence and 
a feeling of tension in the epigastrium. On one 
occasion, while in hospital, he developed sub- 
acute large bowel obstruction. This subsided 
rapidly under conservative management and was 
ascribed to an attack of diverticulitis. His 
general condition had been good until two 
months before admission when the patient 
started complaining of weakness and “light- 
headedness”. There had been no impairment of 
appetite. A slight weight loss of 4 lb. in three 
months was noted. 

Physical examination was negative except for 
epigastric tenderness. Weight: 142 lb. Labora- 
tory procedures: urine normal — blood urea 
nitrogen (BUN) 8.4 mg. %—serum cholesterol 
151 mg. %—bromsulphalein (BSP) 8.4% dye 
retention in 30 minutes—total serum proteins 
5.98 g. % (albumin 4.22 g. %, globulin 1.76 g. 
%)—RBC 4.16 million/c.mm.—hemoglobin 
value 11.8 g. % (75.6%) —-WBC 8800/c.mm.— 
erythrocyte sedimentation rate (ESR) 16 mm. 
in one hour—hzematocrit 40%—test for occuli 


*From the Surgical Service, Queen Mary Veterans’ 
Hospital, Montreal. 

+Major, RCAMC. 

Chief of Surgery, Queen Mary Veterans’ Hospital; 
Assistant Professor of Surgery, McGill University, 
Montreal. 


blood in feces strongly positive on two occ i- 
sions—ECG normal. On x-ray examination, t ‘e 
chest was normal. A barium enema (Fig.  ) 
showed “incomplete obstruction at the hepa ic 
flexure, very suggestive of a carcinoma” (I r. 
W. Klumper). An upper gastro-intestinal seri +s 
revealed no other abnormality than slight narrov- 
ing in the superior portion of the deszendi..g 
duodenum. 

A laparotomy was performed on June £0 
(C. McG. G.). A large carcinomatous mass w.is 
found in the transverse colon close to the hepatic 
flexure. It almost occluded the colonic lumen 3s 
well as the second portion of the duodenum 
just distal to the ampulla of Vater. In addition, 
the terminal ileum, caecum and pancreas were 
adherent to the tumour. Numerous metastatic 
nodules were seen on the liver surface. Wide- 
spread lymph node involvement was also present. 
An enlarged node was removed for tissue diag- 
nosis but resection was not attempted and the 
abdomen was closed. Pathological examination 
of the biopsy material confirmed the diagnosis 
of adenocarcinoma. The postoperative period 
was marked by a slight transient elevation of 
temperature and_ persistent moderate anemia 
with hemoglobin values between 11 and 12 
grams per 100 ml. 

The patient was discharged for personal 
reasons but re-admitted 12 days later on July 
16, 1958, with a provisional diagnosis of large 
bowel obstruction. He had passed no stool or 
gas by rectum for three days and had repeatedly 
vomi‘ed fecal material. He also complained of 
foul eructations. Tenderness was again preseut 
in the epigastrium and moderate abdominal 
distension was noted in both right quadrants. 
His weight was now 123 lb., a loss of 19 Ib. 


Laboratory findings: RBC: 3.4 million/c.mm. 
—hemoglobin value 11.25 g. % (72.1%)-- 
hematocrit 35%¢—ESR 30 mm. in one hour-— 
WBC 14,950/c.mm.—BUN 10.4 mg. %—Cl 
101.4 mEq./l—Na 137.1 mEq./l.—K _ 3.65 
mKEq./1.—CO, combining power 34.8 mEq. |. 
(78 vol. %). 

Treatment was instituted by intermittent nas - 
gastric suction, fluid and electrolyte replaceme:'t 
and blood transfusions. Initially and quite reaso - 
ably the patient refused any further surgery ar 4 
he was treated conservatively for 12 dayi. 
Aspirated material was frankly fecal and wis 
collected in large quantities. The possibility .f 
a duodenocolic fistula was entertained at ths 
point and a few mouthfuls of barium mixtu e 
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were given orally, to be followed by x-ray 
examination twice daily. This passed normally 
fiom the stomach into the duodenum and small 
bowel, and was concentrated in the ascending 
colon after 48 hours (Fig. 2). Complete ob- 
s ruction at the hepatic flexure was thus demon- 
sirated but no evidence of an abnormal com- 
n unication between the duodenum and the colon 
was found. 

On July 28, when the patient consented to pal- 
li itive operation, a czecostomy was performed and 
normal food intake resumed. His general con- 
d tion improved and he was allowed to go home. 
Tie cecostomy was active four to six times a 
diy. 

He was admitted for the last time on Sep- 
tember 10, 1958, because of severe erosion of 
tle skin around the caecostomy opening, which 
hid become quite unmanageable at home. His 
weight was still 123 Ib. After a few days, he 
suddenly developed explosive _ post-prandial 
darrhoea containing coarse undigested food 
puticles. The presence of a duodenocolic fistul. 
was finally demonstrated by barium meal ex- 
amination (Fig. 3). The fluoroscopy report read: 
“The barium was seen to flow through the 
pylorus freely, then into the second portion of 
the duodenum. From there it flowed through 
a large fistulous tract into loops of large bowel 
and at the same time continued along the third 
portion of the duodenum. The fistulous tract 
measured approximately 4 cm. in length by 
2 cm. width. It is related to the mid-part of 
the second portion of the duodenum”. (Maj. 
J. Y. Reid, RCAMC). 

A colostomy bag was fitted and the patient 
released from hospital once more at his request. 
At that time, the BUN, serum proteins and 
electrolytes were well within normal limits. 


Subsequently, the patient travelled by air 
to the United Kingdom where he died on 
November 8, 1958, in a state of progressive 
dehydration, aneemia and weakness. No 
autopsy was performed.'* 


DISCUSSION 


In this case, the development of a duo- 


denocolic fistula was suspected at the 
second hospital admission because of: (1) 
the laparotomy finding of a cancer involv- 
ing simultaneously the colon and the duo- 
denum; (2) the foul eructations and the 
presence of faecal material in the vomitus 
and gastric aspirate; (3) the large bowel 
obstruction associated with very little dis- 
tension, 


DUODENOCOLIC FISTULA 


Fig. 1.—Barium enema, June 5, 1958. Carcinoma of 


the hepatic flexure. 


It was impossible to demonstrate a fistula 
by x-ray studies with oral barium. No 
barium enema was given because obstruc- 
tion was obviously complete and distal to 
the suspected lesion. However, we believe 
that the fistula was already present but 
permeable in one direction only (i.e. from 
colon to duodenum), which would explain 
both clinical and radiological findings. After 
the ceecostomy, the fistula still did not allow 
transit from duodenum to colon. Further 
evolution of the malignant tumour caused 
the tract to enlarge, unmistakable symp- 
toms appeared and positive proof of the 
fistula was obtained. 

The patient’s condition remained remark- 
ably good at first and he was able to fly 
across the Atlantic to England. This was 
undoubtedly due to two factors: (1) a 
sufficient portion of the duodenal contents 
was directed past the fistula into the small 
bowel; (2) the presence of obstruction in 
the distal transverse colon coupled with a 
ceecostomy prevented excessive loss of fluid 
and electrolytes through diarrhoea, At the 
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TABLE I.—Srre or Primary TUMOUR IN 
MALIGNANT DuopENOCOLIC FISTULA 
(adapted from Hershenson and Kirsner) 


Males 


Females 


Origin 


Tota 


Colon... 27 5 32 
Duodenum (sex unspecified ) 1 
Gall-bladder 0 1 1 
Undetermined. ..... 3 2 5 


Total 30 8 39 


of the relative frequency of cancer of te 
involved organs. The right half of the lar se 
bowel was involved in all cases, the usval 
locations of the fistulous openings beiiig 
the hepatic flexure area and the second 
portion of the duodenum. The male-to- 
female ratio is much higher than that found 
in malignancy of the right colon in general, 
as previous reviewers* have already pointed 
out. The mean age of all patients was 53.7 
years, with extremes of 27 and 74. 


TABLE IL.—Curnican Features or MALIGNANT 
DvopENOCOLIC FISTULA 


(modified from Hershenson and Kirsner) 


Finding Incidence 


Diarrhoea 31 
Weight loss. . . 29 
Abdominal pain... . 24 


Fig. 2.—Follow-through of small barium meal, July 
23, 1958. The opaque mixture fills the ascending colon, 
appendix and lower ileum, Note thin barium showing 
in stomach, duodenum and upper jejunum, A calcified 
node is seen opposite the transverse process of L3. 


Anemia. . 18 
Vomiting... 17 
Undigested food in fweces. 9 
Fecal emesis and/or eructations . 8 
Abdominal mass ; 8 


time of death, it was evident that severe 
impairment of nutrition and hydration had 
resulted from the fistula. 


Malignant duodenocolic fistula are not 
common (although the benign variety ap- 
pears to be even rarer). We have found 
only one other recorded case in the major 
hospitals of Montreal.'? Of approximately 
1400 cases of carcinoma of the right colon 
studied by Calmenson and Black* in 1947, 
two were complicated by duodenocolic 
fistula. In 1951, Hershenson and Kirsner*® 
collected 21 cases in a survey of the litera- 
ture. Since then, 17 cases have been pub- 
lished,* so that ours brings the total to 39. 

Table I shows the site of the primary 
tumour in all cases. The predominance of 
colonic carcinoma is not surprising in view 


*One additional case was reported by Halligan in 
1950, but we were unable to procure the reference. 


Table II summarizes the incidence of 
the main clinical features of the disease. 
The statistical value of those figures is 
unfortunately altered by the incomplete- 
ness of many reports. 


Diarrhoea is a prominent symptom in 
almost all cases. Its distinguishing features 
are severity and persistence. However it 
is not specific and may be related to tie 
original neoplasm, Sometimes diarrhc>a 
alternates with bouts of constipation, and 
in one instance’! constipation only was 
mentioned. Three cases, including ou 5, 
presented a syndrome of obstruction befoe 
the fistula was diagnosed.’ '* 


Weight loss is mentioned 29 times aid 
is probably always present. Again this m.-y 
be due to the causative lesion, but it is 
undoubtedly aggravated by the shoit- 
circuiting of food and the intense diarrhee 1. 
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The next most frequent symptom is 
aldominal] pain, It varies in degree from 
mld distress to severe cramps and _ is 
usually felt in the epigastrium or right 
uj per quadrant. In_ itself, it does not 
necessarily suggest an internal fistula. 
Anzemia and vomiting may also be asso- 
ci:ted with uncomplicated cancer of the 
cc lon. 
The 








key duodenocolic 


symptoms of 


























































































































ie § fis ula—the presence of undigested food in 
‘e J. faces and fecal eructations or vomiting— 
al F were mentioned in little more than one 
ig Fcaie in five. It is not surprising therefore 
id F thit such lesions are seldom suspected 
o- § clinically. 
id ther manifestations are infrequent and 
il, | my confuse the picture, such as oedema 
‘d | wich hypoproteinemia,* acholic stools due 
.7 Ff to che location of the duodenal orifice above 
the ampulla, and severe malnutrition which 
mimicked non-tropical sprue.’ 
ms X-ray examination is usually required to 
establish the diagnosis, Indeed, a good 
number of cases have been reported by 
nce Fradiologists who demonstrated the lesion 
3) pconclusively, This may be done by means 
99 | of a barium meal, but the barium enema 
24 Fseems to be the more effective procedure. 
a The resectability rate of malignant fis- 
9 tule is quite low. Among 31 patients on 
: whom sufficient data is available, only 17 
benefited from a resection. A wide variety of 
_ procedures were used, depending on the 
of Tindividual situation, A two-stage operation 
‘se: Twas performed in four cases, consisting 
'S Finitially of a gastrojejunostomy, or an ileo- 
‘te: Ttransverse-colostomy," or both.’ The sec- 
od intervention comprised a right hemi- 
in fcolectomy and excision of the duodenal 
ives Flesion with or without a partial pancrea- 
y it Jtectomy. In one instance,’ the patient died 
tie fafter the gastrojejunostomy. The surgeons 
cra Fvho preferred the one-stage method used 
and fa right hemicolectomy with duodenal ex- 
was Bcision,': 2 > 71° sometimes combined with a 
u's, §partial gastrectomy.'': '* In Fontaine's" case 
fore fa cholecystectomy was also performed. 
Lortat-Jacob’s'? procedure included a hemi- 
aid p22ncreatectomy and transplantation of the 
ny Pmpulla of Vater. 
t is | Most authors insist on the need to pre- 
o:t- PPare these patients carefully before sub- 








nitting them to surgery. It seems desirable 
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Fig. 3.—Barium meal, September 24, 1958. Duodeno- 
colic fistula, Note good and rapid filling of small bowel. 


in most cases to by-pass the fistula as a 
preliminary operation to restore nutritional 
balance before resection. 

Very little follow-up information is avail- 
able on the reported cases, but it must be 
assumed that the survival rate is very low, 
even in favourable circumstances, The poor 
prognosis is related to the advanced stage 
of the neoplastic disease and to the pro- 
found and complex deficiencies caused by 
the fistula. 


SUMMARY 


A case of malignant duodenocolic fistula 
secondary to adenocarcinoma of the hepatic 
flexure of the colon is reported in detail. 

We suspect but cannot prove that the 
fistula developed simultaneously with ob- 
struction of the colon by the causative 
lesion. A caecostomy was performed and the 
fistula was demonstrated by x-ray examina- 
tion two months later. The patient died 
abroad and autopsy was not obtained. 

Thirty-eight cases previously published 
are reviewed. The etiology of the lesion is 
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discussed. The clinical picture differs from 
that of uncomplicated cancer in two re- 
spects: the increased severity of the usual 
symptoms (diarrhoea, weight loss, abdominal 
pain, vomiting and anzmia) and the occa- 
sional presence of two pathognomonic 
signs, undigested food in the stools and 
true fecal eructations or vomiting. Roent- 
gen examination usually e:tablishes the 
diagnosis, the barium enema being superior 
to the barium meal. 

Hemicolectomy with excision of the duo- 
denal lesion constitutes the treatment - of 
choice, preferably after preliminary pro- 
cedures to by-pass the fistula. 

The prognosis i; poor in any case but 
possibly related to the nutritional status of 
the patient and particularly to spread of 
the primary lesion when detected. 
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RESUME 


Nous rapportons un cas de fistule duodéno- 
colique maligne secondaire 4 un _ épithélioma 
glandulaire de l’angle hépatique du célon. 

Nous croyons, sans pouvoir en faire la preuve, 
que cette fistule s’est ouverte en méme temps que 
se développait un syndrome d obstruction au 
niveau de la lésion primitive. On n’a pu démontrer 
radiologiquement Tl existence de la fistule que 
deux mois plus tard, alors qu’on avait déja 
pratiqué une cecostomie. Le patient est décédé 
a l’étranger et nous n’avons pas obtenu I’autopsie. 

Nous avons relevé 38 autres cas dans la Fitte. 
rature et présenté un rappel des données étiolo- 
giques. Le tableau clinique de la fistule maligne 
différe de celui du cancer colique simple par 
la gravité exceptionnelle des symptémes _habituels 
(diarrhée, amaigrissement, douleurs abdominales, 
vomissements et anémie) et par deux signes patho- 
gnomoniques qui se rencontrent parfois: présence 
d’aliments non-digérés dans les selles et vomisse- 
ments ou éructations franchement  fécaloides 
d’emblée. I] faut d’ordinaire recourir a la radiologie 
pour trancher le diagnostic, et 4 ce point de vue 
e lavement baryté donne de meilleurs résultats 
que le baryum par voie haute. 

Le traitement de choix consiste en une héii- 
colectomie droite avec excision du segment dio- 
dénal intéressé. Il semble préférable de dériver 
d’abord le contenu intestinal en excluant la 
fistule au cours d’une intervention prélimina *e. 

Le pronostic est sombre en fonction de I’¢-at 
de dénutrition du patient et surtout de l’envahis :e- 
ment néoplastique déja présent au moment du 
diagnostic. 
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CASE REPORTS 


MALIGNANT DUODENOCOLIC FISTULA — REPORT OF A CASE 
TREATED SUCCESSFULLY BY MASS RESECTION 


ROBERT M. JANES, M.D., F.R.C.S.,° and 
J. R. FRANK MILLS, M.D., F.R.C.S.(Edin.), F.A.C.S., F.R.C.S.[C], Toronto 


T 1£ AUTHORS were moved to submit the 
fc lowing case report for publication by the 
aiticle on malignant duodenocolic fistula 
b: Lefebvre and Gardner.+ Our task was 
made easier in that that article has made 
a review of the literature unnecessary. 


Mr. R.L., age 69 years, was admitted to the 
Toronto General Hospital on October 11, 1955. 
H» had been aware of unusual fatigue for the 
preceding few months but had attributed this 
to advancing years and business responsibilities 
until three months previously when he quite 
suddenly developed an intractable diarrhoea of 
10 or 12 loose movements daily. There was no 
pain. He had not vomited but those near him 
had been aware of very bad breath. He had 
lost 20 to 30 lb. in weight in the three month 
period and was very tired. He had had several 
polypi removed from his rectum a few years 
previously and barium enema at that time had 
shown a few diverticuli in the sigmoid colon. 
Apart from this he had always enjoyed robust 
health, 

In spite of loss of weight he still looked pretty 
well, probably because he had been a heavy man. 
General clinical examination revealed no abnor- 
mality in other systems. The abdomen was flat. 
There was a deeply placed mass in the right 
upper quadrant about the size of an orange. It 
was somewhat irregular in outline, very slightly 
tender and fixed to the posterior abdominal 
wall. There was no enlargement of the liver 
and no abnormal masses could be felt elsewhere 
in the abdomen. Digital examination of the 
rectum did not suggest metastases. Roentgeno- 
graphic examination of the chest was negative. 
The probable clinical diagnosis seemed to be 
carcinoma of the colon with invasion of the duo- 
denum and the production of a duodenocolic 
fistula. When an enema was given, the barium 
met with some resistance in the region of the 
hepatic flexure but then flowed freely into the 
ascending colon and the proximal duodenum and 


°904 Medical Arts Building, 170 St. George Street, 
Toronto 5, Ont. 
+LeFEBVRE, B. M. AND GARDNER, C. McG.: Malig- 
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Fig. 1.—The barium enema filled the colon, the first 
part of the duodenum, the stomach, and lastly, the 
transverse duodenum. The fistula is not actually seen 
but there is a filling defect produced by the tumour. 


stomach and more slowly into the transverse 
duodenum (Fig. 1). A radiological diagnosis of 
duodenocolic fistula was made and, although no 


R. Colon 
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Fig. 2.—The specimen. 
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cancer could be shown, a malignant origin was 
considered most probable. The urine was normal 
and kidney function was good. The hzemoglobin 
value was 88%, RBC 4,600,000, WBC 8200 
with a colour index of 0.95. 


OPERATION: Oct. 17, 1955 


The abdomen was opened through a trans- 
verse incision. There was a mass four inches or 
more in diameter in which the hepatic flexure 
of the colon, the duodenum and the head of the 
pancreas were involved. A large ulcerating sur- 
face could be felt on the posterior wall of the 
colon with a defect in its centre the size of a 
finger which obviously represented the fistula. 
The whole mass was movable on the posterior 
wall and there was no clinical evidence of 
metastases to the regional lymph nodes or the 
liver. It appeared worth while to attempt to 
remove the whole mass. The resection involved 
the terminal ileum and ascending colon and the 
transverse colon to beyond the midline, the whole 
of the duodenum and a few inches of jejunum, 
the distal one-third of the stomach, the head 
and body of the pancreas, the lower end of 
the common bile duct and the major portion of 
the greater omentum. The reconstruction pre- 
sented no unusual difficulty except that since 
there had been no obstruction to either the 
common duct or the pancreatic duct both were 
very small and the anastomosis of these to the 
jejunum presented a technical problem. The cut 
end of the pancreas was joined to the side of the 
bowel with a small plastic tube in the pancreatic 
duct to ensure patency. A T-tube, the lower end 
of which extended into the jejunum, was left in 
the common duct. A single large drainage tube 
passed to the posterior abdominal wall. 


Although the procedure lasted nearly 
seven hours the patient withstood it well. 
The postoperative course was uneventful 
in its early stages apart from a leakage of 
bile which gradually lessened. He had been 
out of bed and walking about and was 
thought ready for discharge when on 
November 6, 24 days after operation, with- 
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out previous warning, he developed in 
extraordinarily acute and extensive |: ft 
ilio-femoral thrombosis which threaten -d 
his life. Two days later he suffered a p: 1- 
monary embolus, Recovery from these w is 
slow but he was allowed home on Nove »- 
ber 30. 

So far as the original complaint is cc n- 
cerned he has remained quite well. Soi1e 
months after operation he complained of 
symptoms suggestive of oesophagitis aid 
radiological examination disclosed a sm ill 
sliding hernia as the cause. He develop 2d 
rather rapidly an cesophageal stricture 
which required dilatation through the 
cesophagoscope and subsequently the regu- 
lar passage of bougies. He has continued 
to lead a fairly active and useful life. The 
rather heroic procedure has been amply 
justified. 


RESUME 


Ce présentation sagit dun homme de 
69 ans, admis en octobre 1955 a l’Hopital général 
de Toronto, souffrant depuis plusieurs mois de 
grande fatigue générale, et chez qui était brusque- 
ment apparue une diarrhée incoercible. Il avait 
maigri d'une douzaine de kilogrammes en_ trois 
mois. L’examen général ne révélait rien d’anormal, 
sauf l’existence d'une tuméfaction  située en 
profondeur, grosse comme une orange, dans le 
quadrant supérieur droit de abdomen. Un lave- 
ment baryté montre l’existence d'une fistule duo- 
dénocolique: le baryum injecté remonte dans le 
célon et de la passe directement dans le duodénum 
et méme dans l’estomac. 

A Vopération, on retrouve cette tumeur, qui 
englobe la région hépatique du célon, le duode- 
num et le pancréas, On ne voit aucune métastase. 
Une résection est alors pratiquée, qui comprend 
Viléon terminal, le célon ascendant, le célon trans- 
verse jusqu’a la ligne médiane, la totalité du duo- 
dénum avec quelques centimetres de jéjunum, le 
tiers distal de l’estomac, le pancréas et la partie 
terminale du cholédoque, ainsi que la majorite 
du grand épiploon. 

Cette intervention fut bien supportée, et malgre 
un épisode d’embolie pulmonaire, le malade_ put 
quitter ’hépital 48 jours plus tard. 
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RESECTION INTESTINALE MASSIVE 


EVOLUTION D’UN CAS DE RESECTION INTESTINALE MASSIVE 


JEAN COUTURE, M.D., F.R.C.S.[C], GUY NADEAU, D.Sc. 
et RAYMOND TOURIGNY, M.D.,* Québec 


[ANS UNE COMMUNICATION  antérieure,' 
nous avons rapporté un cas de résection 
nassive du petit intestin chez une patiente 
qii nous avait été envoyée a la suite d'un 
a:cident gynécologique. Le présent travail 
taite de quelques aspects d'une étude de 
natrition faite environ dix-huit mois apres 
Intervention. 


Le premier épisode se résume ainsi. II s'agit 
dune jeune fille de 25 ans admise a lhopital 
§ -Sacrement, le 15 octobre 1956, a la suite 
dun curettage utérin fait dans une autre insti- 
tution. Au moment de Jadmission, plusieurs 
aises intestinales recouvrent la partie interne des 
cuisses. Aprés la correction du choc, une pre- 
n.iére intervention procéde a ablation de plus 
de 17 pieds (5.1 métres) de petit intestin, 
de tout le cdlon gauche et de lutérus (Fig. 1); 
ei méme temps une colostomie est faite dans la 
partie proximale du cdlon transverse. Un mois 
plus tard, nous devons réséquer jusqu’a l’angle 
hépatique du cdélon transverse pour faire une 
anastomose avec le moignon rectal qui se trouve 
a trois pouces (7.6 cm.) de l’anus. 

A la suite de J'intervention, la patiente perd 
12 lb. (5.4 kg.) de poids et présente une 
diarrhée marquée et fréquente (8 a 12 selles par 
jour). Un apport quotidien d'eau, d’électrolytes 
et d’acides aminés permet de prévenir toute 
modification importante des équilibres aqueux 
et électrolytiques. La tendance a lhypochlorémie 
est facilement corrigée par l'administration de 
chlorure de sodium. La diarrhée devient moins 
sévére avec lingestion de Kaopectate (kaolin 
et pectine) et de méthantheline (Banthine) et 
une diéte riche en protéines et en glucides, mais 
pauvre en graisses. 

Nous revoyons la patiente a intervalles régu- 
liers et constatons une amélioration sensible de 
son état général, bien que son poids ne dépasse 
pas 90 Ib. (40.8 kg.) (poids avant l’intervention: 
115 Ib. ou 52.1 kg.). L’hypochlorémie men- 
tionnée précédemment s'accompagne d'une légére 
tendance a Vhypokaliémie, soit 3.5 mEq./I. 
(normale: 3.8 4 5.2). L’injection de chlorure 
de potassium corrige facilement le deéficit. 


Comme nous lavons déja mentionné, l'étude 
métabolique qui fait le sujet du présent travail 


service de chirurgie et du laboratoire de 
lhopital St-Sacrement, Québec, 


*Du 
hiochemie du 
Québec. 


Fig. 1—Ensemble des tissus prélevés au cours de 


intervention. 


fut effectuée dix-huit mois environ aprés l’épi- 
sode initial. Dans ce but, la patiente fut de 
nouveau hospitalisée et soumise durant quatre 
jours 4 une diéte rigidement balancée compre- 
nant en moyenne 316 g. de glucides, 110 g. 
de protéines et 66 g. de lipides par jour. Durant 
cette période d’observation, toute médication fut 
interrompue. 


RESULTATS 

A VYexamen clinique, état général est 
bon, bien que le poids soit demeuré sta- 
tionnaire. Les selles demeurent fréquentes, 
mais avec l'aide de la méthantheline ( Ban- 
thine) et dun choix souvent empirique de 
ses aliments (rejet des légumes crus et des 
graisses ), la patiente réussit 4 en restreindre 
le nombre et semble s’adapter assez bien a 
son nouveau mode de vie. 

Au laboratoire, les bilans acido-basique 
et électrolytique s'avérent normaux dans 
leur ensemble, bien que la tendance a 
lhypokaliémie observée antérieurement 
semble devoir persister (3.7 mEq./l.). Les 
teneurs en calcium et en phosphore du sang 
et de urine sont normales, mais linvesti- 
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gation compléte du bilan phospho-calcique 
est difficile & cause de la proportion des 
aliments non digérés dans les selles. La 
valeur moyenne du calcium fécal est de 
0.5 g. par jour d/hospitalisation (normale: 
0.4 4 0.8 g.). Durant ce temps, la patiente 
recoit en moyenne 2.0 g. de calcium ali- 
mentaire. 

Les fonctions du foie et du rein sont de 
toute apparence normales (selles normale- 
ment pigmentées, absence diictére, glycé- 
mie, cholestérolémie, lipémie, protéinémie, 
azotémie, épreuve délimination durée de 
Van Slyke normales ). L’ionogramme révele 
une distribution normale des _protéines 
plasmatiques. On note toutefois un abaisse- 
ment marqué de lurée urinaire, soit 5.6 g. 
en moyenne par 24 heures (normale: 25 
a 35 g.). 

Les prélévements de selles faits 4 ’'admis- 
sion, alors que la patiente prenait de la 
Banthine, révélent 4a lexamen microsco- 
pique une digestion alimentaire complete 
(absence de graisses, de féculents ou de 
fibres musculaires ). Les échantillons indi- 
viduels sont peu abondants, semi-solides, 
mais normalement pigmentés. A la suppres- 
sion de la médication et avec un régime 
alimentaire connu, les selles deviennent plus 
fréquentes, demeurent semi-solides, mais 
leur volume est normal. L’examen micros- 
copique révéle, cette fois, une attaque 
incompléte des légumineuses. A examen 
microscopique, on trouve dans tous les 
échantillons des traces de lipides non- 
digérés, de nombreuses cellules amidonnées 
et de nombreuses fibres musculaires, Dans 
les quelques jours qui suivront lhospitalisa- 
tion, la patiente reprendra sa médication 
et un nouvel examen de selles permettra 
de constater que la digestion alimentaire 
devient plus adéquate. 


DISCUSSION 


Les quelques cas de résection massive 
du petit intestin, rapportés dans la littéra- 
ture, signalent peu de perturbations des 
équilibres acido-basique ou électrolytique, 
si ce nest une légére tendance a "hypo- 
kaliémie.? Cette observation est en accord 
avec la notre. Par contre, la digestion ali- 
mentaire est généralement inadéquate et 
la stéatorrhée commune. 
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Les perturbations du métabolisme azc 'é 
se manifestent par la présence de no 1- 
breuses fibres musculaires dans les sell: s, 
comme Ia signalé Pietz? chez un mala le 
ne recevant pas de médication. L’ingesti n 
de Banthine, chez notre patiente, sem| le 
ralentir le transit intestinal de fagon suf i- 
sante pour compenser le danger d’inabsor )- 
tion alimentaire. Notons, toutefois, qu’in 
dépit de fonctions hépatique et rénzie 
apparemment normales, l’excrétion urinai ‘e 
durée est constamment demeurée abaissé e. 
On peut en déduire que les protéines et 
autres sources de produits azotés semble it 
étre en grande partie utilisés 4 la synthése 
endogéne et quun faible excés seulement 
est transformé en urée, On sait que les 
protéines et autres métabolites azotés cn 
excés servent 4 la formation de lurée et 
que lTurée ordinaire, en présence d'une 
fonction rénale normale, varie proportion- 
nellement a l'absorption des protéines. 

I] est vrai qu’avec une diéte dépourvue 
en protéines, mais suffisante en calories, un 
individu élimine quand méme 4 g. durée 
urinaire par jour (urée endogéne), Mais, 
en pareil cas, on note un amaigrissement 
peu prononcé, mais progressif, alors qu'avec 
une diéte dépourvue en protéines et insuf- 
fisante en calories, l'amaigrissement est 
beaucoup plus notable. Rappelons que, 
depuis prés de deux ans, notre patiente a 
un poids stationnaire, en dépit des change- 
ments apportés au régime. Cette particu- 
larité semble étre la régle, 4 cause de 
labsorption calorique insuffisante.? 

En résumé, Texamen clinique et bio- 
chimique, aprés 18 mois, montre une adap- 
tation satisfaisante malgré la sévérité de 
l'intervention. La patiente coopérant bien 
(médication réguliére, alimentations sélec- 
tive) et paraissant se plier de bonne grace 


a de nouvelles habitudes hygiéniques, nov s 


croyons pouvoir diminuer la surveillance 
médicale. A la suite de la présente étud », 
on pourrait méme suggérer, comme sei | 
examen, celui de l’excrétion d’urée ordinaii e 
dans le but dapprécier lefficacité de a 
fonction intestinale vis-a-vis du métabi - 
lisme azoté, le seul qui ait subi des mod - 
fications importantes. 
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\DDENDUM 


Jepuis la rédaction de ce travail, la patiente 
agagné 10 Ib. (4.5 kg.) de poids. 


.es auteurs tiennent a exprimer leur recon- 
nassance 4 Mademoiselle Denise Cété 4 qui était 
confiée la partie diététique de ce travail. 
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SUMMARY 


tesection of 17 feet of small intestine was 
ca ried out in a 25 year old woman. At a later inter- 
ve ition an anastomosis with the rectal stump 3 
inches from the anus required a further resection 
of the colon to the hepatic flexure. The patient 
lost 12 Ib. of body weight after the operation and 
hal loose and frequent bowel movements (from 
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eight to 12 a day). She was given fluid and 
electrolyte and amino acid replacements, and the 
depletion of chloride was easily corrected by ad- 
ministration of salt. Her symptoms were controlled 
with kaolin, pectine and methantheline bromide 
(Banthine), together with a diet low in fat and 
high in protein and carbohydrates. Eighteen 
months after the original operation, a balance 
study was made. 

The patient showed a tendency to hypokalaemia 
(3.7 mEq./l.). On an intake of 2 g. calcium per 
day the fecal excretion was normal. Liver and 
kidney function were normal although urinary 
urea was only 4.6 g./24 hrs. against a normal of 
25 to 35 g. While she was on an antispasmodic 
to reduce the intestinal transit, stool examination 
was normal; however, when no medication was 
taken, stools became more frequent, and traces 
of undigested fat, starch cells and muscle fibres 
were found on microscopic examination. 

The authors suggest that there seems to be a 
more thorough utilization of dietary proteins in 
this patient than is normally found. More than two 
years after her operation, the patient is well and 
has recently gained 10 lb., which brings her back 
almost to her original weight. 


MIGRATION LENTE D'UN CORPS ETRANGER 
ENCLAVE DANS L’RSOPHAGE 


J. A. GRAVEL, M.D., F.R.C.S.[C],* PAUL PAINCHAUD, M.D., F.R.C.S.[C] et 
PAUL L’ESPERANCE, M.D., F.R.C.S.[C], Québec, Qué. 


IL NEsT PAs trés fréquent qu'un corps 
étranger senclave dans lcesophage sans 
que extraction en soit faite assez tot apres. 
Ceci toute fois est possible lorsque linges- 
tion se produit chez un sujet en état 
débriété ou encore chez un jeune enfant. 
Si nous rapportons le cas présent, c’est en 
se rendant compte que le pronostic des 
corps étrangers enclavés dans l’cesophage 
est trés sérieux. Nous croyons aussi que 
ce cas présente quelques legons dont nous 
pouvons tous tirer profit. 

Les objets les plus fréquemment retirés de 
l'a@sophage sont des pieces de monnaie, des 
jetons, des os, des aliments, des épingles 
de streté, des prothéses dentaires et des 
noyaux.' Les symptémes auxquels ces corps 
étrangers donnent naissance ont été souvent 
décrits. Ils débutent par l’étouffement, le 
baillonnement, les haut-le-coeur, les vomis- 
sements, la douleur, la dyscataposie et la 
dysphagie. Une hypersalivation se mani- 
feste habituellement. Bient6t apparaissent 
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des symptémes respiratoires qui, d’aprés 
Boyd,‘ seraient présents dans au moins 50% 
des cas. Une toux séche apparait précoce- 
ment et elle peut saccompagner d'une res- 
piration sifflante, de dyspnée et méme de 
cyanose. Si le corps étranger demeure 
enclavé assez longtemps, il peut ulcérer 
jusque dans trachée ou les bronches avec 
formation de fistule.’ 

Parmi les complications qui peuvent se 
produire, mentionnons Tcesophagite, la 
médiastinite et la cellulite du cou. Ces com- 
plications peuvent prendre une allure trés 
grave sous forme dhémorragie mortelle 
par pénétration d'un gros vaisseau, de 
pneumonie, dabcés, d’empyéme ou de 
gangrene.’ I] peut se développer un diver- 
ticule ou une stricture de lcesophage. En 
1940, 80 cas de perforation de l’aorte par 
corps étrangers de lcesophage avaient été 
rapportés.*5 On en a_ rapporté plusieurs 
autres depuis.” ° 

La gravité de cette condition est ex- 
primée par Jackson et Jackson® qui ont 
constaté que les porteurs de ces corps 
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Fig. 1. 


étrangers non extirpés meurent habituelle- 
ment en moins d’une année. 


HisTorRE DE Cas 

Un petit garcon de trois ans nous est référé 
le 19 mars 1957 parce qu'une radiographie 
pulmonaire montrait a la partie supérieure du 


thorax vers D1 la présence d’un corps étranger 


(Fig. 1). A cause des symptémes respiratoires, 
le médecin traitant, présumait que ce corps 
étranger était logé dans la trachée, mais la mére 
nous raconte lhistoire suivante. 


Elle n’a jamais eu connaissance que son ent ‘nt 
ait avalé ou aspiré un corps étranger. Elle ne 
la jamais vu sétouffer non plus. La prem ‘re 
chose curieuse que la mére nota, environ un an 
et demi avant son admission 4 Vhdpital, ¢ est 
que T’enfant ne voulait plus dormir dans on 
lit la nuit. I] cherchait plutét a s’accroupir dns 
une chaise pour dormir. A ce moment la 1 ‘re 
nota aussi qu'il avait la voix enrouée. L’eni int 
fit des épisodes grippales avec toux. A l’occas on 
de ces grippes la mére avait l’impression quc la 
base du cou de lenfant était enflée. De nc m- 
breuses visites furent faites chez le médecin de 
famille, mais sans amélioration. Environ six n ois 
aprés le début des symptomes un cliché pul: io- 
naire est tiré. L’image radiologique est identic ue 
a celle que lon voit dans la Fig. 1. L’imi ge 
opaque a la base du cou évoque celle dune 
médaille sainte attachée par un corde autour 
du cou de lenfant. 

Durant l'année qui suit, c’est le conflit entre 
les parents et l'enfant qui veut toujours dorinir 
dans sa chaise. On tente par tous les subterfuges 
de le convaincre de dormir dans un lit comine 
ses fréres et sceurs, mais l’enfant résiste et aiine 
mieux se faire punir que de quitter sa chaise, 
seul endroit ot i] peut dormir et respirer con- 
venablement. 

Une nouvelle radiographie est prise quelque 
vingt mois plus tard. L’un de nous (P.L.) cette 
fois soupgonne la présence d’un corps étranger. 
L’enfant est alors admis a l’Hotel-Dieu de 
Québec. I] présente une toux et des rales, et 
a tendance a pencher la téte vers la droite. Les 
infirmiéres découvrent bient6t son habitude cle 
se reposer en chaise et il s'approprie une petite 
berceuse de bois qu’il défend jalousement comme 
sa propriété. I] parle peu et sa voix est rauque. 
I] est dyspnéique a un léger effort et présente 
un tirage sus-sternal. 

Une étude radiologique plus détaillée  situe 
le corps étranger dans l’cesophage. Le 22 mars, 
une cesophagoscopie-bronchoscopie est pra- 
tiquée par Tun de nous (P.P.). Deux escar 
anciennes de 1 cm. de long sur 1 em. de lar 
sont découvertes sur la paroi postérieure 
lhypopharynx. La bouche cesophagienne 
normale, mais 4 2 cm. plus bas la paroi latér: 
gauche présente une légére saillie. La press’ 
du tube cesophagoscopique sur cette saillie p 
duit une compression de la trachée, qui 
notée par lanesthésiste. Pas d’autre anoma‘i 
jusqu’au cardia. 

Comme le corps étranger n’a pas été vu, 
procéde immédiatement a la bronchoscopie. 
glotte est normale. La lumiére trachéale lu 
tiers supérieur est déplacée latéralement  v ‘rs 
la droite. Aucune lésion de la muqueuse, m tis 
les grosses bronches sont remplies de sécrétic ns 
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mucopurulentes aérées. II s’agit donc d’une com- 
pression extrinséque latérale gauche, modeérée, 
de la trachée occasionnée par la présence d’un 
co‘ps étranger. I] existe un état de bronchite 
su )-aigu. 

Comme de toute évidence il ne sera pas 
pcssible d’extraire ce corps étranger par voie 
en loscopique, il est décidé d’intervenir chirur- 
ii alement. Sous anesthésie générale et intuba- 
tic. endo-trachéale, une incision est pratiquée 
le long du bord antérieur du_ sterno-cléido- 

stoidien gauche. La veine jugulaire interne 
es isolée. La carotide primitive gauche est trés 
adiérente a un processus inflammatoire. Pour 
év ter tout accident nous l’isolons en haut et en 
bas et Pencerclons avec un bout de cordon. Puis 
m-nutieusement elle est isolée sur toute sa lon- 
gucur. A sa partie moyenne elle est trés ad- 
hé‘ente & une masse fibreuse. Au centre de 
ce te masse fibreuse, immédiatement au-dessous 
de l'artére, existe une petite dépression au sein 
de laquelle apparait un point noir. Le contact 
metallique montre qu'il s‘agit bien du corps 
étianger en question. L’ouverture dans la masse 
filreuse est élargie, le corps étranger pincé et 
retiré. Quoique nous ne voyons pas de fistule 
trachéale, il s’échappe des bulles d’air de la 
profondeur. Les tissus sont refermés sur un lame 
de caoutchouc.: Craignant la possibilité d'une 
fistule trachéale nous pratiquons immédiatement 
la trachéotomie avec insertion de canule. Le 
malade a perdu 35 c.c. de sang. 

Les suites post-opératoires sont normales, aprés 
quelques jours la canule trachéale est retirée. 
Liouverture de la trachéotomie se referme, la 
toux disparait. Sans aucune force persuasive, 
l'enfant abandonne sa chaise et reprend l’usage 
du lit. Quelques jours plus tard i] quitte l’hopital. 
La Fig. 2 montre ce corps étranger aprés son 
ablation. Revu quelques mois aprés l'enfant est 
complétement normal et asymptomatique. 

En conclusion, il me semble que nous 
avons vu se dresser devant nous un tableau 
clinique assez caractéristique du corps 
étranger enclavé dans lcesophage. Malgré 
ces symptomes cliniques et malgré des 
radiographies assez révélatrices ce corp; 
étranger demeura en place pendant prés 
de deux ans. Si nous retragons les événe- 
ments chez cet enfant, nous voyons que 
dabord il avala ce corps étranger sans que 
ses parents sen rendent compte, c’est-a-dire 
sans signe, du moins au début. Puis par la 
déglutition répétée, la piéce métallique 
Sengagea a travers la paroi de I’cesophage 
pour réussir a en sortir complétement. Les 
treubles de respiration furent causés par la 
conpression trachéale due a la réaction des 
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tissus mous au corps étranger. Au moment 
de lcesophagoscopie deux escarres demeu- 
raient, seuls témoins de la migration trans- 
cesophagienne. 

Toute radiographie démontrant un corps 
étranger devrait nous pousser a une investi- 
gation complete. Enfin, il est possible que 
ce corps étranger, en occurrence une petite 
porte de wagon ou de voiture en fer blanc, 
a coins pointus, eit avec le temps perforé 
la trachée ou encore la carotide avec des 
con:équences désastreuses. 
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SUMMARY 


The authors report a case of slow migration of 
an impacted foreign body through the cesophagus 
in a three year old child. Respiratory symptoms 
were present for one and a half years before they 
were considered to be caused by a foreign body. 
Radiological studies revealed the presence of a 
metallic shadow which was interpreted as a medal 
that the child was wearing around his neck. 
The symptoms present were hoarseness, dyspnoea 
and cough with frequent respiratory infections. 
Orthopnoea in this young jpatient assumed the 
curious form of refusing to sleep in a bed; the 
child usually slept in a chair. CEsophagoscopy and 
bronchoscopy showed the presence of two scars 
but failed to reveal the presence of a foreign body. 
Surgical exploration of the neck anterior to the 
left sternomastoid showed a small piece of metal 
imbedded in scar tissue immediately behind the 
common carotid artery and adherent to it. This 
foreign body was easily removed and a trache- 
otomy was performed because of the possible de- 
velopment of a tracheal fistula. The postoperative 
course was uneventful. A few months later, the 
child had resumed normal sleeping habits and was 
completely asymptomatic. Some of the lessons to 
be derived from this case are evident. In the light 
of these facts, it is to be wondered when tracheal 
or carotid perforation would have occurred. 
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A FOREIGN BODY IN THE APPENDIX 
A Report of an Unusual Case® 


MORRIS H. W. FRIEDMAN, M.D., M.Sc. and 
WALTER C. MacKENZIE, M.D., C.M., M.S.(Surg.), F.R.C.S.[C], F.A.C.S., Edmonton, Alta. 


History 


THE PRESENCE of foreign bodies in the 
appendix has been noted for more than 
250 years. The earliest probable case, in 
which a common pin was the offending 
agent, was described by Ruysch in 1691.! 
Further reports appeared during the 
eighteenth and nineteenth centuries, and 
foreign bodies became implicated as an 
important factor in the etiology of acute 
appendicitis. At one time, the presence of 
a foreign body was believed to be essen- 
tia] to the development of appendicitis, and 
fruit seeds, such as orange, date or cherry 
seeds were frequently described. It is 
probable that many of these were actually 
fecal concretions.2. The present concept 
is that a true foreign body in the appendix 
is a rare occurrence. In several thousand 
cases of acute appendicitis, Ehrlich* found 
the incidence of foreign bodies to vary 
between 0 and 7%. 


ETIGLOGY 


Objects of an astonishing variety have 
been located in the appendix, including 





Fig. 1.—Plain film of the abdomen demonstrating 
radio-opaque foreign body below right sacro-iliac 
joint. 


*From the Department of Surgery, University of 


Alberta Hospital, Edmonton, Alberta. 





Fig. 2.—Appendix containing metallic forcign 
body. Slight distension at the tip, and moderate 
injection of the serosal vessels is apparent. 


pins, needles, nails, pebbles, screws, guall- 
stones, buttons, seeds, shot, pieces of bone, 
bits of wood, iron filings, beans, oat-hulls, 
cherry stones, chestnuts, bristles, egg-shell, 
hair, teeth, globules of solder, worms, fish 
vertebra, fins, twigs and straw.* Common 
pins have been found most frequently. 
Lead shot tends to accumulate in the ap- 
pendix, and as many as 122 pieces of shot 
have been found in a single appendix.’ 
One of the most unusual foreign bodies 
found was a germinating seed.‘ 


The following report describes the finding 
of an unusual metallic foreign body in_ the 
appendix. 

Mr. T.D., a 39 year old Indian trapper, 
was admitted to the Mewburn Pavilion of the 
University of Alberta Hospital, on Apri’ 4, 
1958. He complained of occasional “drag:ing 
sensations” and recurrent pain in his right loin 
of several months’ duration, aggravated v hen 
walking his trap line, or during active exer ‘ise. 

Clinical examination revealed a_ thin, _ lert 
adult Indian male. There was no abdon inal 
tenderness or palpable mass. The result: of 
routine laboratory studies and a sigmoidosc pic 
examination were within normal limits. A } lain 
film of the abdomen (Fig. 1) revealed a me illic 
foreign body resembling a .22 calibre rifle b illet 
lying within the abdominal cavity in the ‘ght 
lower quadrant. There was some mover ient 
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APPENDICEAL FOREIGN BODY 





Fig. 3.—Specimen incised longitudinally, revealing rifle slug at distal end, and fzcoliths 
in the lumen proximally. 


o} the foreign body with positioning. A barium 
eema outlined the entire colon with no evidence 
of abnormality. The appendix was not filled with 
contrast media. 

The patient’s history was carefully reviewed. 
He had never sustained a gun shot wound, 
had not had an abdominal operation, and had 
no recollection of eating any game which had 
been shot with a rifle or other firearm. Never- 
theless, it was felt that the foreign body in the 
abdominal cavity was most likely a rifle slug 
lying within the appendix. 

On April 21, a laparotomy was performed. 
The appendix was lying in an anterior dependent 
position. There was moderate injection of the 
serosal vessels (Fig. 2) but no other evidence of 
recent or old inflammatory reaction. The metallic 
foreign body was palpable within the appendix 
at its distal end. Appendectomy was carried out. 
The appendix was incised longitudinally (Fig. 
3), confirming the presence in the tip of a .22 
calibre rifle slug. The foreign body measured 
0.9 x 0.5 cm., and weighed 1.9 g. (Fig. 4). 
Several faecoliths were also present in the ap- 
pendiceal lumen proximal to the rifle slug. 
Histological sections revealed no _ significant 
inflammatory changes in the wall of the appendix. 

The patient’s postoperative course was un- 
eventful, and he was discharged on April 29, 
1958. 


PATHO-PHYSIOLOGY 


Mitchell' records two instances, from 
personal communications, in which an ap- 
pendix containing a bullet was removed. 
No other reports have been found in the 





literature. In the present case, the patient 
undoubtedly swallowed the bullet, which 
subsequently became trapped in the ap- 
dendix. Small, heavy foreign bodies are 
more likely to settle in the appendix than 
are lighter objects, not only because of 
their weight, but also since the mild peris- 
taltic action of the appendix is less effective 
in their expulsion. 

Foreign bodies lodged in the appendix 
may lie quiescent and asymptomatic for 
years. More frequently, however, they ex- 
cite an inflammatory response ranging from 
an acute gangrenous appendicitis to a mild 
chronic irritation. Sharp, pointed objects 
such as pins are the most likely to cause 
early mucosal erosions, acute inflammation 
and even perforation.° Round smooth ob- 
jects, such as lead shot or bullets, may 





Fig. 4.—Lateral view of .22 calibre rifle slug 


found in the appendix. 
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obstruct the appendiceal lumen, cause mild 
recurrent bouts of pain, and eventually 
produce an acute inflammation. Small 
foreign bodies may also act as the nucleus 
in the formation of an obstruction feecolith. 


DIAGNOSIS 


The diagnosis of a foreign body in the 
appendix is most often made when the 
specimen is examined by the surgeon or 
pathologist. The known ingestion of a small 
alien body which has not passed through 
the alimentary tract may lead one to suspect 
its presence in the appendiceal lumen. A 
metallic foreign body may be detected 
roentgenographically before operation.* ? 
A simple plain film of the abdomen has 
been of great value in this regard, supple- 
mented by positioning, fluoroscopy, and the 
use of contrast media when necessary. 


CONCLUSIONS 


Foreign bodies in the appendix, once 
believed to be an important factor in the 
etiology of acute appendicitis, are now 


considered rare. The ingestion of a foreign 
body may be unnoticed or forgotten. 
Symptoms of its presence in the appendix 
may be mild or severe, and depend upon 
mucosal injury or obstruction of the lumen. 
Roentgenographic studies are of value in 
the preoperative diagnosis. A report is 
presented of a patient with minimal symp- 
toms in whom a .22 calibre rifle slug was 
found lodged in the tip of the appendix. 
Although foreign bodies in the appendix 
may lie dormant for years, they are always 
a potential menace, and their removal is 
justified when they are discovered. 
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RESUME 


Il y a plus de 250 ans que l'on a signalé la 
possibilité de rencontrer des corps étrangers dans 
lappendice. Ceux-ci peuvent étre une invrai- 
semblable_ variété d’objets: des épingles, des 
aiguilles, des clous, des vis, des calculs_biliaires, 
des boutons, des graines, des morceaux d’os ou 
de bois, des haricots, des noyaux de fruits, ces 
coquilles d’ceuf etc. 

Un cas de ce genre est rapporté ici. I] s’avit 
d’un Indien de 39 ans, admis en chirurgie pour 
des sensations douloureuses dans le flanc droit 
depuis plusieurs mois. A Jlexamen clinique, 
homme est en bon état général et les épreuves 
de laboratoire routiniéres, ainsi que la sigmoido- 
scopie ne montrent rien d’anormal. Cependant un 
film radiographique de l’abdomen a vide révéle la 
présence d'un corps étranger dans le quadrant 
inférieur droit, ressemblant 4 une balle de _pisto- 
let de calibre .22, Bien que |’anamnése ait été alors 
soigneusement refaite 4 ce point de vue, il appert 
que le patient n’a jamais eu de blessure par balle. 
On procéde a une laparotomie: l’appendice est 
facilement extériorisé et il est possible de sentir 
le corps étranger a la palpation a travers sa paroi, 
a son extrémité distale. L’appendicectomie est 
pratiquée et il est alors trouvé dans la lumiére une 
balle de pistolet de calibre .22, L’anatomie pat)io- 
logique ne montre pas de lésions inflammatoires 
sérieuses. Les suites opératoires furent — s:ns 
histoire. Il est vraisemblable que, dans ce cas, 
cette balle avait di étre avalée, a insu du mala le, 
avec un morceau de gibier tué au fusil. 
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and Surgeons of Canada 


NEWSLETTER 


NEWSLETTER 


\ short time ago it was suggested by 
tl = Editorial Board, Canadian Journal of 
S rgery, that a Royal College of Physi- 

ins and Surgeons of Canada Newsletter 
« ntaining items of special interest to sur- 

ons might become a feature of the Cana- 
in Journal of Surgery. 

Possibly the most interesting current 

ws item is the completion of the College 

ice building in Ottawa. The simple but 
ective limestone facade looks out over 
pleasant park bordering on the slow- 
wing Rideau River. In the background 

Ottawa's impressive new City Hall. 

inding out against the distant blue of 
t'e Gatineau Hills. 

The building was planned to accommo- 
date such future expansion of the College 
as could be visualized, utilizing a second 
floor of offices to be rented at present. A 
board room large enough to allow a full 
meeting of Council constitutes the central 
theme of the building. This Council cham- 
ber is on the second floor and is approached 
by a semi-circular staircase, which is effec- 
tively highlighted by domed sky-lights. The 
main floor in the front of the building is 
made up of the secretary's office. a lounge 
and the archives room. Behind all this 
are the main administrative offices of the 
College. 

Of significance to Fellows and other 
interested people is the news that the Royal 
College has been designated a charitable 
educational institution by the federal gov- 
ernment; gifts to the College are therefore 
deductible for federal income taxation pur- 
poses and free from federal succession 
duties. 

On June 1 last, the Governor-General 
laid the cornerstone of the College in a 
colourful ceremony attended by the Coun- 
cil, Fellows and visiting dignitaries. At the 
conclusion of the formal part of the pro- 
ceedings, tea was served, giving an oppor- 
tunitv for many to see the progress of the 
building and renew old acquaintances. 

The building was ready for occupancy 
towards the end of August of this year 
while the first meeting of the Council in 
: e Board Room will take place in January, 

960. 


This Council meeting will precede the 
1960 Annual Meeting, which takes place in 
Montreal on January 21, 22 and 23. It will 
be noted that for the first time the Annual 
Meeting will be three full days instead of 
the customary two days. This will result in 
a considerable change in form and _pro- 
cedure, including a new feature of hospital 
sessions. 

Last January, the Council decided that 
each author presenting a paper at the An- 
nual Meeting in the Division of Surgery 
should be informed that submission of his 
paper to the Canadian Journal of Surgery 
for consideration by the editorial board, 
while not mandatory, is highly desirable. 

One of the very important decisions 
facing the Council of the College is the 
future status of the Certification examina- 
tion, and still more important, what might 
be offered to those Certificants in general 
surgery and internal medicine who have, 
as yet, no Canadian society to which to 
belong. 

As a step in the direction of closer co- 
operation between Fellows and Certificants, 
and as an indication of the broadening 
interest of the Royal College in providing 
additional education opportunities to those 
engaged in specialist practice, the Council 
has endorsed the principle of regional 
meetings. The first of such meetings is to 
take place in Halifax on October 30 and 31 
of this year as a sequel to the Dalhousie 
University Refresher Course. All the Cer- 
tificants in the region have been invited 
not only to attend but to give papers and 
to take an active part in the discussions. 
It will be of interest to all to see what 
takes place at the Atlantic Regional Meet- 
ing. 

Recent Council action is brought to the 
attention of the Fellows and Certificants 
concerning the “modified” examination for 
Certification in General Surgery. The modi- 
fied examination consisted of an oral and 
clinical examination only, the written ex- 
amination being waived on the basis of 
possession of an F.R.C.S. (England), (Edin- 
burgh) or (Ireland). Council passed a 
motion which stated that this type of ex- 
amination is to be abolished except in rare 
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instances. This change is to be effective 
immediately. The reason for this action is 
the difficulty experienced by the examiners 
in making a fair decision about the candid- 
ate’s acceptability on the basis of an oral 
cxamination alone. 

The Council also has approved a resolu- 
tion, submitted by the Canadian Ortho- 
pedic Association, recommending that the 


Orthopedic Surgery Certification 
To the Editor: 


In the past year the Council of the Royal 
College of Physicians and Surgeons of Can- 
ada has continued to review policy with 
respect to the Certification examinations of 
the Royal College. Some months ago par- 
ticular attention was paid to the status of 
the Certification examination in Orthopzdic 
Surgery, this being stimulated particularly 
by a communication from the Canadian 
Orthopeedic Society urging that the Royal 
College give consideration to the discon- 
tinuation of the Certification examination 
in Orthopedic Surgery. 

The Council approved a resolution to the 
effect that the Certification examination in 
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Certification examination in Orthopa: i 
Surgery be abolished in 1964. This mei 
that thereafter Certification in Orthopzc i 
Surgery can be obtained only via succ ss 
at the Fellowship examination in Surg 
modified for Orthopedic Surgery. 

W. G. BEatTiE, F.R.C.S.|(C ], 

Honorary Assistant Secreta y. 
June 30, 1959. 


Orthopedic Surgery should be disc« n- 
tinued in the year 1964. In that yeu, 
and thereafter, Certification in Orthop: ic 
Surgery will be granted by the Royal 
College only on the basis of success at tie 
Fellowship examination in Surgery modi- 
fied for Orthopedic Surgery. While the 
Certification examination will be discon- 
tinued, the Certificate will still be issued 
but only to those who are successful at the 
Fellowship examination. 
James H. Graham, F.R.C.P.|C}, 
Secretary, 
The Royal College of Physicians and 
Surgeons of Canada. 
150 Metcalfe Street, 
Ottawa 4, Ont. 
August 25, 1959. 


DR. ALEXANDER M. AGNEW 


It was with deep regret that the Editorial Board of the Canadian Journal of Surgery 
heard of the death of Dr. Alexander M. Agnew at the age of 59, on August 11, 1959, in 
Vancouver, B.C. Dr. Agnew was a valued member of the Advisory Board of the Journal. 
He was nominated by the Society of Obstetricians and Gynecologists of Canada to represent 
them on the Board shortly after the inception of the Canadian Journal of Surgery in 1957. 

Dr. Agnew was Head of the Department of Obstetrics and Gynecology of the 
University of British Columbia’s Medical School, a position which he had held since the 
school was opened in 1950. At that time he was chief of the department of, obstetrics and 
gynzcology at the Vancouver General Hospital. 


He served as President of the Vancouver Medical Association (1939-40) and in 
1955 was honoured by election as President of the Canadian Society of Obstetricians and 


Gynecologists. 


CorRIGENDUM 

In the article entitled “An Experimental Study 
of Tendon Suturing Techniques”, by R. J. Cowan 
and A. D. Courtemanche (Canad. J. Surg., 2: 
373, 1959) acknowledgment was incorrectly made 
to the National Research Council. The acknowl- 


edgment should read as follows: 

“Acknowledgment for assistance is gratefu ly 
extended to the Trauma Research Unit, Univers ty 
of British Columbia; to the Defence Reseai*h 
Board, Grant No. DRB 9050-11; and to Johns .n 
& Johnson Ltd.” 
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WILLIAM EDWARD GALLIE 


It is with deep regret that we announce the death of the doyen of Canadian 
surgeons, Dr. William Edward Gallie of Toronto. Dr. Gallie died on Friday, September 25, 
at the age of 77. He was born in Barrie, Ontario, on January 29, 1882 and married Janet 
Louise Hart on March 3, 1914. 

He was educated at the Barrie Collegiate Institute and the University of Toronto, 
from which he graduated in medicine in 1903. He interned at the Hospital for Sick 
Children, Toronto and the Toronto General Hospital, moving to an internship in the Hospital 
for the Ruptured and Crippled, New York, in 1905. 

He was appointed a junior surgeon to the Toronto General Hospital in 1908 and 
held this post until 1912, subsequently becoming Surgeon-in-Chief to the Hospital for 
Sick Children, Toronto. He became a Fellow of the American College of Surgeons in 1913 
and a Fellow of the Royal College of Surgeons of England in 1918. 

In 1929 Dr. Gallie succeeded Dr. Starr as Professor of Surgery and Surgeon-in- 
Chief of the Toronto General Hospital, and by this time his fame was world-wide. He was 
the first Canadian to be appointed a Hunterian Professor of Surgery at the Royal College 
of Surgeons of England in 1924, at which time he was introducing his technique for the 
use of fascia lata as a suture in repair of hernias. He had previously made a name for himself 
in orthopzedic surgery by his work on tendons and on bone grafting. 

After his appointment to the chair of surgery, he organized the famous Gallie 
course for the training of young surgeons, and this subsequently led to the formation of 
the Gallie Club, whose members were former pupils. His educational activities were further 
widened when he was appointed Dean of the Faculty of Medicine at Toronto in 1936. His 
other honours and appointments are too numerous to mention in this short space. The 
affection and veneration in which he was held by those who knew him best are the 
best tributes to an outstanding Canadian surgeon. 


BOOK REVIEWS 


PATHOLOGY OF TUMOURS OF THE NER- 
VOUS SYSTEM. Dorothy S. Russell, L. J. 
Rubinstein, and C. E. Lumsden. 318 pp. Illust. 
Edward Arnold (Publishers) Ltd., London; The 
Williams and Wilkins Company, Baltimore, 
Md., 1959. $13.50. 


This companion volume to Neuropathology by 
Greenfield, Blackwood, McMenemey, Meyer and 
Norman (1958), is welcomed as completing the 
modern British views in this important field of 
pathology. 

The early chapters of the book are concerned 
with congenital tumours, meningiomas (with 
which primary sarcomata of meninges and brain 
are discussed), tumours of reticular tissue and 
tumours and hamartomas of blood vessels. In the 
latter the word “angioma” is unfortunately per- 
petuated as a term for “vascular malformation”. 
The common hzemangio-endothelioma of the 
cerebellum is. still called “hazemangioblastoma”. 

The main chapter of the work, on primary 
tumours of neuro-ectodermal origin, accepts fully 
the view of anaplasia or de-differentiation in the 
production of gliomata of increasing malignancy, 
bit does not accept the various methods, which 


have been advocated, of “grading” these tumours. 
The terms “malignant or anaplastic” astrocytoma 
and “glioblastoma multiforme” are therefore re- 
tained. The medulloblastoma is considered to be 
essentially a cerebellar tumour. It is described 
among the gliomata, but its possible neuroblastic 
origin is discussed. The description of pineal 
neoplasm is important because of the authority 
with which the senior author writes. 

An interesting discussion of the growth and 
dissemination of neuro-ectodermal tumours is 
followed by a chapter on the important subject 
of deformations of the brain produced by intra- 
cranial tumours. A chapter is devoted to second- 
ary (metastatic) tumours. 

Tumours of nerve roots and peripheral nerves 
and peripheral neuronal tumours are well and 
fully discussed. 

Finally, Professor Lumsden adds a chapter on 
tissue-culture of brain tumours, which is mainly 
a description of his results of “culturing” 39 
tumours of varying histological malignancy in 
the astrocytoma-glioblastoma group. It will be 
of interest to see how his interpretation of his 
observations tallies with that of other workers. 

The format of the book is uniform with its 
companion volume, the illustrations are uniformly 


(Continued on page 106) 
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All communications concerning this Journal 
should be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

The Journal is published quarterly. Subscrip- 
tion is $10 per year. (It would be greatly appre- 
ciated if subscribers would please add bank 
exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 

References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author’s name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 


name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 

A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. Illustra- 
tions should not be rolled or folded. 


Language 

It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 


French. 





October 1959 


To know 


intravenous anesthesia 


is to know 


Pentothal 


More than any other intravenous 
anesthetic in the world, Pentothal 
affords the modern practitioner 
the security of exhaustive trial 


and documented experience. 


As with any potent agent, 
good results demand skill 


and knowledge on the part 
of the person using it. 


That is why Pentothal’s 
unparalleled clinical background 
is of such importance. The 
techniques of management—the 
rapid, smooth induction, the pleasant, 
uncomplicated recovery pattern, the 
remarkable record of safety—all these 
have been detailed in more than 3000 
published world reports, on nearly every 
known Surgical procedure. To know 
intravenous anesthesia is to know 


Pentothal—agent of choice the 


world over. Citoit) 


ABBOTT LABORATORIES LIMITED e MONTREAL 


PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 
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excellent and the index is adequate. It will be a 
valuable and comprehensive chart to all who 
sail the stormy seas of neoplasia of the nervous 
system. 


PERIPHERAL VASCULAR DISEASES. Travis 
Winsor, University of Southern California School 
of Medicine. 845 pp. Illust. Charles C Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 
1959. $18.25. 


The number of books which have recently ap- 
peared on peripheral vascular diseases is a meas- 
ure of the increasing interest in and success of 
therapy. This large volume is comprehensive in 
its coverage but the discussion of individual 
problems tends to a terse, almost reportorial 
style. It is probably the only single publication 
in which one can find detailed descriptions of 
the great variety of instruments and tests used 
in this field, ranging from plethysmography 
through nail bed microscopy to the care of the 
artery bank. In many of these tests, careful tech- 
nique is of paramount importance and it would 
be well to heed the author’s instructions. 

One feature is the great profusion of illustra- 
tions occupying nearly every page. These black 
and white drawings, including numerous por- 


traits, give the work a rather startling appe i- 
ance but they do amplify the text with clarity 

There is very little attempt to evaluate he 
usefulness of the various tests and forms of 
therapy, which is a pity in view of the auth 1's 
wide experience. Perhaps this is what he inten: ed 
by “an objective approach”. This book will iot 
replace others already in the field, particul: rly 
when specific advice is sought: however, ‘or 
quick reference and especially for data on ins’ ‘u- 
mental techniques it is indeed valuable. 


BLEEDING CESOPHAGEAL VARICES: PC R- 
TAL HYPERTENSION. Hirsch Robert Lei 5o- 
witz, New York University College of Medic ne, 
with the collaboration of L. M. Rousselet. 86 
pp. Illust. Charles C Thomas, Springfield, Il. 
The Ryerson Press, Toronto, 1959. $27.00. 


Rupture of oesophageal varices is the commoi est 
cause of death from hzemorrhage from the up er 
gastrointestinal tract. It is also the most frequent 
precipitating cause of hepatic coma. For these 
reasons this comprehensive monograph on blecd- 
ing oesophageal varices and portal hypertension 
is timely. 

The author has collected and analyzed the 
vast and rapidly growing body of literature on the 
subject. Of particular interest to this reviewer 
were the sections on the estimation of portal 
blood pressure, the determination of the site of 
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po'tal block, hepatic coma, and the treatment of 
the bleeding varix. The problems of both emer- 
ge cy and prophylactic portacaval shunts and the 
selection of patients for surgery, which are dealt 
wit in detail, are particularly good. Dr. Rous- 
selt, who is well known for his original work 
in this field, contributed to the sections on 
sur Zery. 

secause knowledge about portal hypertension 
is 1 its infancy, time has not sifted that which 
is tue from that which is false. The book would 
be improved if the author would sift the con- 
fic ing evidence for the reader, in short sum- 
ma ies at the end of each section. This sugges- 
tio. , however, in no way detracts from the value 
of he monograph, which should prove to be a 
sou ce-book of information to those physicians 
anc surgeons responsible for the care of patients 
wit 1 portal hypertension and cesophageal varices. 


THE CARE OF MINOR HAND INJURIES. 
/drian E. Flatt, State University of Iowa, Iowa 
City. 266 pp. Illust. The C, V. Mosby Co., St. 
Louis, Mo., 1959. $9.50. 


This excellent monograph opens with a lucid 
chapter on the relevant anatomy. The remainder 
of the first section discusses the principles of care 
and techniques, and closes with a classification of 
hand injuries. 


leaved Edition $13.50 


BOOK REVIEWS 107 


The author then goes on to discuss specific 
injuries which can and should be treated in the 
out-patient department. These are thoroughly 
and clearly described and, in the main, the advice 
could not be improved upon. The reviewer does 
not believe, for instance, that the thenar flap is a 
good flap, but cannot find any fault with the 
remainder of the section. 


The volume closes with a short discussion of 
burns of the hand and of infections of the hand. 


This well-illustrated book can be thoroughly 
recommended and will prove of value to the 
senior student, to the occasional operator, and to 
the specialist. 


PRINCIPLES OF PERIPHERAL VASCULAR 
SURGERY. S. Thomas Glasser, New York Medi- 
cal College. 410 pp. Illust. F, A. Davis Com- 
pany, Philadelphia; The Ryerson Press, Toronto, 
1959. $13.75. 


This is a useful reference work including a very 
comprehensive bibliography covering the more 
important contributions to within a short time 
of publication. The first chapter, on the anatomy 
and physiology of arteries, is perhaps less de- 
tailed than might be expected in such a major 
work; e.g., Poiseuille’s law and its applications 


(Continued on page 108) 


A SYSTEM OF ORTHOPAEDICS AND FRACTURES 


By A. Graham Apley, M.B., B.S., F.R.C.S., Consultant Orthopaedic Surgeon, the Rowley 
Bristow Orthopaedic Hospital, Pyford, Surrey, England. Standard Edition $9.50, Inter- 


The logical presentation of each subject makes this volume necessary to all with an interest 
in orthopaedics and those whose work demands a quick means of reference to the subject. 
An edition interleaved with blank pages is available for those who wish to add their own notes. 


MODERN TRENDS IN SURGICAL MATERIALS 


Edited by Leon Gillis, M.B.E., M.Ch. (Orth.), F.R.C.S., D.L.O., Consultant Surgeon, 
Queen Mary’s Hospital and St. John’s Hospital, London. $14.50 


A detailed examination of the modern usage of any materials used in the body. 
metals are specially considered 


Plastics and 
the authors discussing from the medical point of view their 
manufacture and durability, how and when they may be used and the reaction of the body to 
them. 


BUTTERWORTH & CO. (CANADA) LIMITED 
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such as quadrilateral 
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sity Post-Graduate 
Medical School and 
other institutions. 
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are mentioned but the fact that the law pert tins 
to rigid, medium-sized tubes and not to ‘ow 
through variably expansile and contractile s «all 
minute vessels is examined. Diagnosis of  eri- 
pheral vascular disease and the various tests 1 sed 
are well summarized. Chapters follow on art: rial 
injury and repair, ies ibnedin, thromboan, iitis 
obliterans and the management of gangrene ind 
amputations. Sympathectomy is well dealt v ith. 
In the section on functional arterial diseases ind 
syndromes, Raynaud’s disease and Rayna id's 
phenomenon are differentiated and discussed vith 
the quotation of many useful references. [he 
variation in theories of cause and patholog , js 
emphasized. A somewhat optimistic attitud > is 
taken to the result of sympathectomy for |iay- 
naud’s disease of the upper limb. Further cliap- 
ters include those on venous vascular syndromes 
of the upper extremities, cold injury syndromes, 
arteriovenous fistulas, aneurysm, acute arterial 
occlusion, and blood and lymph vessel tumcurs. 

The venous system is excellently covered with 
separate chapters on such aspects as thrombosis, 
phlebitis, varicose veins and lastly the lymphatic 
system. In these chapters the references are very 
useful and present a fair picture of the present 
state of knowledge in these fields. 

Illustrations are somewhat sparse throughout 
but are usually available in the references listed 


Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues, 


Surgery of the Colon, E. S. R. Hughes, Th 
Royal Melbourne Hospital, Melbourne, Australia 
416 pp. Illust. E. & S. Livingstone Ltd., Edin- 
burgh and London; The Macmillan Company o! 
Canada Limited, Toronto, 1959. $10.75. 


Surgery of the Foot. Henri L, DuVries, Chi: ag: 
Medical School, Chicago, Ill. 494 pp. Illust. Th 
C. V. Mosby Company, St. Louis, Mo., 1959 
$12.50. 


Hernia. Sir Heneage Ogilvie, Guy’s Hos; ital. 
London, England. 135 pp, Illust. Edward Ar old 
(Publishers) Ltd., London; The Macmillan ( om- 
pany of Canada Limited, Toronto, 1959, $4.75. 


The Pathology and Management of P prtal 
Hypertension. R. Milnes Walker, Universit’ 0! 
Bristol, England. 113 pp. Illust. Edward A: nold 
(Publishers) Ltd., London; The Macmillan Com- 
pany of Canada Limited, Toronto, 1959. $6.(0. 


Worth and Chavasse’s Squint: The Bino ula 
Reflexes and the Treatment of Strabismus, T. | eitli 
Lyle and G. J. O. Bridgeman. 392 pp. Illust_ th 
ed. Bailliére, Tindall & Cox, London; The _ fac: 
millan Company of Canada Limited, Tor nto 
1958. $8.95. 
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CLARENCE LESLIE STARR 


HISTORY OF CANADIAN SURGERY 


DR. CLARENCE LESLIE STARR 


R. M. JANES, M.D., F.R.C.S., Toronto 


(CLARENCE LESLIE STARR was born on July 
, 1868, the first anniversary of Confedera- 
ion, the beginning of a new era for Canada. 
Che date was significant since half a century 
ence as the first full-time professor of 
surgery in the University of Toronto he was 
o introduce changes which began a new 
cra for the department of surgery. He was 
o those who did not know him well rather 
iustere and aloof and his somewhat abrupt 
manner made it difficult for them to ap- 
yroach him. Those who knew him well, 
10wever, discovered under this somewhat 
stern facade an infinitely kindly man whose 
advice they could seek without hesitation. 
He was understanding and generous to a 
degree with his help and quick to express 
a word of praise for work well done. 

The Starrs were of Quaker stock in the 
Province of Ulster, Ireland. The North 
American branch of the family was started 
by Moses and Deborah Starr who sailed 
from Ireland in 1717 and settled in Chester 
County, Pennsylvania. Their fifth child, 
James, came to Canada with his wife Sarah 
Kinsler and eight children in 1804 and 
settled in York County near Newmarket, 
Ontario, where they became members of 
the local settlement of Quakers. It was here 
that the tenth child, Hutton, was born in 
1807. His son, Milton Hutton, was the first 
of the family to become a doctor. He gradu- 
ated from Bellevue Medical School, married 
Sabra Wilcox of Port Perry and established 
practice in Georgetown, Ontario. Here 
he engaged in general practice until 1870 
and here his two sons, Frank M. and 
Clarence Leslie and a daughter, Elma, were 
born. In 1870 he moved to Brooklin, On- 
tario, where he continued to practise medi- 
cine until he died in November 1920. The 
daughter married a Baptist minister and 
this was the church of which Clarence 
became an adherent. Both sons became 
loctors. Frank graduated in the United 
States and spent his life in practice there. 


Fig. 1.—Dr. Clarence Leslie Starr. 


Clarence married Annie Louise Dryden, 
eldest daughter of the Hon. John Dryden, 
Minister of Agriculture in the Ontario 
Government, in November 1892. They had 
four daughters. The eldest, Marion, gradu- 
ated as a nurse from the Hospital for Sick 
Children and served overseas in the Cana- 
dian nursing service in the first world war. 
All married outside the medical profession. 
The family background is interesting and 
no doubt accounts in part at least, for his 
sterling character, for a certain rigidity 
which he was wont to display at times and 
for a simple religious faith which he re- 
tained throughout life. 

Dr. Clarence Starr received his medical 
education in the old Toronto School of 
Medicine and was granted an M.B. by 
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the University of Toronto in 1890. He 
therefore must have been a member of the 
first class to graduate after the university 
resumed the teaching of medicine in 1887 
and absorbed the old Toronto School of 
Medicine. The first year after graduation 
he interned in a hospital at Hornell, New 
York, but most of his postgraduate training 
was done at Bellevue Hospital, New York, 
from which institution he received an M.D. 
After a further year of postgraduate edu- 
cation in Germany and Vienna he returned 
to New York City where he was for a short 
time assistant to Dr. Virgil P. Gibney. He 
came to Toronto in 1893 and began private 
practice in 1894. 

In 1895 he received an appointment as 
junior surgeon on the staff of the Hospital 
for Sick Children and was given charge of 
orthopedic surgery. His first appointment 
to the staff of the General Hospital appears 
to have been as registrar in 1899. In October 
1902 he became surgeon to the extern 
department. In 1908, with the reorganiza- 
tion of the department of surgery into 
services, he became first assistant to Mr. 
I. H. Cameron. He was attached also to the 
anatomical department and the years he 
spent there gave him a first class knowledge 
of anatomy and led to his insistence that 
every surgeon must be so equipped. He 
continued these appointments until 1911 
when on reorganization of the staff of the 
Hospital for Sick Children he became 
surgeon-in-chief of that hospital. Because 
of the new ruling that no one could hold 
dual appointments he gave up his connec- 
tion with the General Hospital. Dr. W. E. 
Gallie, who even as a student had become 
greatly attached to him and had recognized 
his merit as a teacher, went with him to the 
Hospital for Sick Children and became his 
senior assistant. There began the long years 
of association between these two men which 
was to be so important in the future of the 
Toronto school. 


He now had for the first time an oppor- 
tunity to demonstrate his competence in 
organization and his ability to select young 
men of promise. The surgical staff had to 
be rebuilt from the bottom and he had to 
decide whether to import men trained else- 
where and thus acquire a staff quickly or 
to. slowly surround himself with men whose 
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development he had followed and fostere« 
from the beginning of their careers. H» 
chose the latter course on the ground tha 
while a few brilliant individuals migh 
bring immediate prestige to the departmen 

the real success of a surgical staff depende 
on the development of an esprit de corp: 
which would withstand the strain of pri 

fessional rivalry, allow criticism to be give 

and accepted in a friendly fashion anc 
foster a desire not only for personal ad 
vancement but for the success of colleague 

and the team. He sought in young men % 
reasonably good student record, a reputa 
tion for hard work, a broad education and ¢ 
desire to add to it, an ability to make and 
hold friendships, good technical ability and 
an interest in teaching. Strong individuality 
was encouraged and the ability to formulate 
new ideas and produce original work. 
Every man had to be a gentleman and a 
person who might conceivably one day 
head a department. His success in the 
choice of the staff of the Hospital for Sick 
Children is now a matter of history. Every 
single member of the staff he chose 
made some worthwhile addition to surgical 
knowledge. 

In November 1915 he joined the Cana- 
dian Army Medical Corps and after a 
period of service in Canada proceeded over- 
seas. His great contribution while overseas 
was as O.C. surgery at the Granville Cana- 
dian Special Hospital at Ramsgate where 
he organized a special service which was 
regarded as a model of efficiency. After 
eighteen months overseas he was returned to 
Canada in October 1917 and was appointed 
consultant in orthopedic surgery for the 
Canadian Army. He created in the chain of 
military hospitals across Canada facilities 
for the care of the wounded men which 
were second to none and he devoted all his 
energies to seeing that every patient re- 
ceived the best possible treatment. The 
broad principles upon which he planned 
have been continued over the years. Having 
completed his task he returned to civilian 
practice in November 1920 and to _ his 
former duties as Surgeon-in-Chief of the 
Hospital for Sick Children. 

It is apparent from the records available 
that for some years it had been realized 
by a considerable body of the Faculty 
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Council of the Department of Medicine 
that, the school having grown so large, 
some change in the administrative set-up 
vas necessary, since heads of major depart- 
rents could no longer give the time needed 
Ly the university and at the same time gain 
a living from private practice. A generous 
cift from Sir John and Lady Eaton in 1919 
riade possible the appointment of Dr. 
Duncan Graham as the first full-time Pro- 
f»ssor of Medicine in the British Common- 
vealth. A grant from the Rockefeller 
}'oundation in 1921 made possible a similar 
@ppointment in surgery and Dr. Starr was 
c10sen to occupy this new chair. The agree- 
rient was so drawn that the time the Pro- 
fessor of Surgery could devote to private 
consultation was restricted to the afternoon 
tours of four to six. Dr. Starr therefore, 
ia accepting the appointment, was aware 
tnat it would entail a very considerable 
financial sacrifice. In actual fact, the re- 
organization which he undertook required 
for some years an almost full-time effort 
and little time or energy remained for other 
activities. Unfortunately, it was inevitable 
that some would be affected adversely by 
the changes that were brought about and 
considerable opposition to the principles 
involved in the new appointments and of 
the appointee himself developed from this 
group. This caused him much distress and 
worry although characteristically, feeling 
sure that he was right, he carried on with- 
out complaint and only those close to him 
knew the cost. The staunch support which 
he received from his other colleagues and 
especially from the younger men was a 
great source of comfort. This ability to 
obtain the best that was in younger asso- 
ciates and to command their unswerving 
loyalty was one of his greatest assets. 
Having accomplished what he could by 
reorganization he proceeded to rebuild the 
staff of the General Hospital on the same 
principles that he had employed at the 
Hospital for Sick Children. The time re- 
maining to him was too short but in the 
eight years he served as Professor of Sur- 
gery and Surgeon-in-Chief of the General 
Hospital he laid the foundation of the 
school of surgery in Toronto that has been 
so productive during the last forty years and 
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indeed he may justly be called the father 
of that school. His uncanny judgment of 
men was demonstrated again in that every 
man he chose has made a contribution. 


As would be expected in the case of one 
who devoted so much time and thought 
to organization, he was not a great con- 
tributor to surgical literature. He published 
only eighteen articles, each upon some 
aspect of orthopedic surgery, which, al- 
though he continued to do and maintain an 
interest in general surgery, was his first 
love. His most important writing had to 
do with hamatogenous osteomyelitis and 
tuberculous disease of bone, particularly 
the management of tuberculous abscesses. 


He was a Fellow of the American Ortho- 
pedic Association. This society was founded 
in 1887. He was elected to it in 1900 and 
was president in 1919. He was a Fellow 
of the American Surgical Association, the 
American College of Surgeons, the Inter- 
national Surgical Society and a member of 
the American and Canadian Societies of 
Clinical Surgeons. He was an Honorary 
Member of the British Orthopzedic Associa- 
tion and the International Surgical Associa- 
tion. He was granted an LL.D. by 
McMaster University in 1922. 

Professor Starr died of coronary throm- 
bosis on Christmas night 1928, after a short 
illness. He was only 60 years of age. He 
did not live to see the full flowering of the 
tree which he had planted. Fortunately he 
left behind him one who in addition to 
having great qualities of his own had 
absorbed through long years of close asso- 
ciation and friendship those sound prin- 
ciples of administration and leadership for 
which Dr. Starr was famed. W. E. Gallie 
succeeded him as Professor of Surgery in 
1929. 


In the preparation of this biographical sketch 
I have received help from many sources but 
particularly from Dr. W. E. Gallie, Dr. N. S. 
Shenstone, Professor Starr’s eldest daughter, Mrs. 
Marion Storey, and from the records in the posses- 
sion of the Dean of Medicine and the Toronto 
Academy of Medicine. 


904 Medical Arts Building, 
170 St. George Street, 
Toronto 5, Ontario. 
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LA VALEUR DU MYELOGRAMME 


Comme aide diagnostique et pronostique dans les 
lésions traumatiques du plexus brachial 


MAURICE HEON, M.D., F.R.C.S.[C], F.A.C.S. et JEAN SIROIS, M.D., F.A.C.S., Québec 


Les BLESSURES par traction de la partie 
supérieure du plexus brachial sont assez 
fréquentes pour attirer l’attention de tout 
médecin et commander une solution judi- 
cieuse du probléme thérapeutique qu elles 
présentent. Si on ne connait pas leur situa- 
tion exacte, on risque des thérapeutiques in- 
tempestives qui n’apportent que désap- 
pointement. Heureusement, certains indices 
cliniques éclairent parfois le tableau et 
orientent vers un traitement adéquat. Ainsi, 
dans une affection de la partie supérieure 
du plexus brachial, la paralysie du nerf du 
grand dentelé indique déja que la lésion 
siege entre son émergence prés de la 
colonne vertébrale et la moelle épiniére 
elle-méme puisque ce nerf provient des 
premiéres divisions des racines C5, C6 et 
C7. De la méme fagon un syndrome de 
Claude Bernard-Horner dans un trauma- 
tisme du plexus brachial de type inférieur 
indique une lésion toute proche du canal 
cervical. Dans ces deux cas cependant, il 
n’y a aucun moyen clinique permettant de 
déterminer si les racines ont été arrachées 
a leur origine dans la moelle épiniére ou 
si la lésion siége en dehors du canal spinal. 

Comme l’abord chirurgical est enti¢rement 
différent, méme si la distance des segments 
en question est trés courte, tout apport 
diagnostique doit étre utilisé pour arriver a 
résoudre le probleme. Ceci est intimement 
lié au pronostic de récupération si on ac- 
cepte avec J. C. White que “lorsque les 
racines sont arrachées de la moelle épiniére, 
aucune forme de traitement ne peut aider”. 

Un fait anatomique explique l'utilisation 
de la myélographie dans ce domaine. Les 
méninges couvrent la racine nerveuse 
jusqu au trou de conjugaison et a ce niveau 
elles font place au neurilemme. Toute avul- 
sion dans la partie proximale de ce trajet 


*Service de Neuro-chirurgie de lhdpital de lEn- 
fant-Jésus, Québec. 


produit une déchirure de l'arachnoide ct 
la formation ultérieure d'une méningocél> 
traumatique. C’est le terme qu employ. 
Francis Murphy dans un premier articl: 
publié a ce sujet en 1947. Cet auteur crut 
quil n’y aurait aucun retour de fonction 
dans le territoire des racines affectées et 
recommanda donc la chirurgie réparatrice 
de la main beaucoup plus hativement. 


En aout 1954, I. M. Tarlov® décrivit trois 
autres cas qu'il soumit 4 des laminectomies 
exploratrices confirmant seulement les cons- 
tatations myélographiques davulsion de 
certaines racines dans le territoire desquelles 
il n'y eut aucune récupération. 

White et Hanelin,* la méme année, re- 
visérent le probleme aprés avoir observé 
un cas similaire. Ils découvrirent ainsi deux 
autres lésions semblables dont la nature fut 
établie par le myélogramme. 


OBSERVATION N° |] 


Un gargon de 10 ans, fut admis en no- 
vembre 1956 aprés un accident de ferme. 
L’enfant demeura inconscient pendant trois 
heures. Quand il s’éveilla, il ne pouvait bouger 
son bras gauche. II nota aussi la présence d’une 
douleur a la région supra-claviculaire du méme 
coté. L’examen révéla une paralysie compléte 
du deltoide, du triceps, du biceps et du sous- 
épineux. Ce déficit était accompagné d'une 
anesthésie dans le territoire de C5, C6 et C7. 
La pression a la région supra-claviculaire pro- 
voquait une vive douleur, ce qui compliquait 
un peu la décision du traitement 4 institue’. 
Un myélogramme montra une grande dépres- 
sion de D8 a D2 a gauche puis la sortie gr- 
duelle du lophendylate (Pantopaque) dan; 
Yenveloppe de la racine C6 jusque dans |> 
neurilemme. (Fig. 1 et 2). 

La substance opaque continua ainsi a dé- 
limiter le tronc supérieur et la partie proximal > 
d'une subdivision du plexus. D’autres dépre:- 
sions suggéraient également des méningocéle; 
traumatiques aux espaces C4-C5 et C7-Di. 
Ces constatations orientérent nettement 1|> 





January 1960 


Fig. 1.—Cas N° 1. 


diagnostic vers une avulsion des racines du 
plexus brachial 4 leur origine médullaire, et 
constituérent une contre-indication chirurgi- 
cale. La seule justification d’une intervention 
aurait été la suggestion d’un hématome épi- 
dural dans le canal rachidien mais comme il 
ny avait aucun signe de compression médul- 
laire, il fut jugé sage de ne pas conserver ce 
diagnostic. On dirigea le patient dans un centre 
de réadaptation. Le patient revint en décembre 
1958, deux ans aprés le traumatisme. On nota 
alors une atrophie marquée de tout le bras 
gauche. Le triceps et les extenseurs du poignet 
étaient compléetement paralysés, mais le del- 
toide avait repris une certaine fonction et le 
patient élevait le bras au niveau de son épaule. 
Le biceps était faible mais conservait quelque 
usage. Les fléchisseurs des doigts étaient plus 
forts. On remarqua un certain décollement du 
bord spinal de lomoplate. La fonction des 
interosseux était profondément atteinte. Le 
tableau était complété par une anesthésie com- 
pléte dans les dermatomes de C6 et C8 et 
dans une partie de C7 et par une aréflexie 
totale dans ce membre. 


MYELOGRAMME ET PLEXUS BRACHIAL 


Fig. 2.—Cas N° 1. 


OBSERVATION N° 2 


Un garcon agé de sept ans fut admis un mois 
aprés un accident survenu en septembre 1957. 
I] avait d’abord été traité dans un autre hdpi- 
tal ot il était demeuré inconscient pendant prés 
d'un mois. On nota alors une paralysie com- 
pléte du bras gauche. L’examen, fait par l'un 
de nous (J.S.), révéla qu'il y avait déja a 
l'admission de trés bons mouvements des doigts 
et du poignet mais une paralysie du deltoide, 
du biceps et du triceps avec un déficit sensitif 
dans le territoire de C6. Le myélogramme con- 


Fig. 3.—Cas No 2. 
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Fig. 4.—Cas N° 3. 


firma la présence d’une méningocéle a lorigine 
de la racine C7 gauche. (Fig. 3). 

L’amélioration se poursuivit et, deux mois 
aprés l’accident, le patient avait récupéré en- 
viron 75% des fonctions motrices de ce membre, 
particuliérement celle du deltoide, du biceps 
et du triceps. Il n’a pas été revu depuis, mais 
des renseignements supplémentaires obtenus 
par téléphone indiquent que lenfant peut 
maintenant se livrer a plusieurs sports vio- 
lents. Il persisterait encore une minime fai- 
blesse de Vélévation du bras, méme si le 
mouvement est possible dans toute son étendue. 
En conclusion, la mére du jeune patient insiste 
sur le fait qu'il demeure trés peu ou point de 
handicap de ce traumatisme. 


OBSERVATION N° 3 


Une patiente de 16 ans, est admise a l’hdépi- 
tal en aoit 1958 se plaignant de paralysie in- 
compléte et de déficit sensitif dans le bras 
droit, comme séquelles d’un traumatisme subit 
lors d'un accident survenu en juin 1958. 
L’examen révéla un profond déficit moteur et 
sensitif, dans la distribution de C5, C6, C7, C8 
et D1 a droite. A l’exception du deltoide qui 
avait conservé une minime fonction, tous les 
autres muscles étaient complétement paralysés. 
L’examen des sensibilités révélait un niveau 
bizarre a ligne de démarcation circulaire. Il 
n'y avait pas de syndrome de Claude Bernard- 
Horner, ce qui était une surprise en considé- 
rant les résultats de l’investigation subséquente. 
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On notait aussi l’absence totale de réflexes. U 
myélogramme montra une méningocéle traum 
tique a lorigine de la huitiéme racine cervical », 
ce qui malheureusement n’explique pas to 
les symptémes et signes présentés par la m 


lade. (Fig. 4). 


Discussion 

Ces lésions du plexus brachial posei 
certains problémes. Le traitement chirurg 
cal préconisé par Tarlov est-il réellemei 
indiqué? Probablement pas. Tarlov prat 
qua des laminectomies pour explorer cs 
racines atteintes, mesurer l’étendue d¢s 
lésions, sans pouvoir accomplir de suture 
des racines.* 

Cependant, dans notre premier cas, si 
un hématome dont la présence était sug- 
gérée par le myélogramme avait comprimé 
la moelle épiniére et donné des signes d’at- 
teinte des longs faisceaux, une laminectomie 
aurait certainement été indiquée. 


J. C. White a déclaré que “lévidence 
exacte de la présence et de l’étendue d'une 
avulsion dune racine spinale peut étre 
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»btenue par myélographie”. 
Sette assertion, demeure 
liscutable puisque dans un 
‘as Tarlov nota encore la 
yrésence de fibres radicu- 
aires a l’endroit d'une mé- 
1ingocéle démontrée par 
nyélographie. Notre cas N° 
2 tend a prouver que 
‘étude myélographique, 
yien qu'elle aide a formuler 
m pronostic, ne peut étre 
+t nest pas un moyen 
somplet de déterminer ['ir- 
réversibilité de la lésion. 
D’une certaine fagon, cette 
conclusion pourrait aussi 
stre illustrée par le cas 
dune infirmiére de 47 ans, 
admise a lhépital en sep- 
tembre 1956 a cause d'une 
radiculopathie lombaire 
avec composante radicu- 
laire, suggérant la_possi- 
bilité dune hernie discale. 
La patiente se _plaignait 
aussi d'une certaine raideur cervicale ac- 


compagnée parfois d'une radiculalgie mi- 
nime affectant le bras droit, sans déficit 


moteur ou_ sensitif. Les réflexes ostéo- 
tendineux étaient tous normaux aux mem- 
bres supérieurs mais le rotulien droit 
était diminué. Un myélogramme ne révéla 
rien de spectaculaire dans le canal lom- 
baire, mais a la région cervicale, il montra 
ce qui était considéré comme une ménin- 
gocéle traumatique et pourtant il n’y avait 
absolument aucun déficit objectif décelable 
a TYexamen clinique, dans le territoire de 
la racine en cause (Fig. 5). 


Un autre cas tres inusité de traumatisme 
a la région dorso-lombaire présentait une 
petite méningocele ou kyste de la racine 
L5 sur un myélogramme fait ailleurs. Cet 
examen fut répété a notre hdpital, trois 
mois plus tard, et montra que le diver- 
ticule avait considérablement augmenté de 
volume (Fig. 6). Quelques faits cliniques 
étaient en faveur de la présence d’un déficit 
objectif partiel dans le territoire de la ra- 
cine en cause. A lopération, la racine était 
en effet non pas divisée mais plut6t com- 
primée par le kyste. 


MYELOGRAMME ET PLEXUS BRACHIAL 


Fig. 6. 


Cela suggére seulement que la dure-meére 
pourrait étre déchirée avec son arachnoide 
sans qu'il y ait une avulsion complete de 
la racine elle-méme. La clinique seule ne 
pourrait certes pas résoudre cette question 
avant plusieurs mois aprés le traumatisme 
puisque, selon les observations de Barnes,” 
dans les lésion dégénératives des racines 
supérieures du plexus brachial, les premiers 
signes de récupération peuvent apparaitre 
méme jusqu’a 12 mois aprés la blessure. 

I] faut bien souligner que le myélo- 
gramme orientera vers lendroit exact de 
la lésion et aidera a prévenir des explora- 
tions inutiles du plexus brachial dans la 
région supra-claviculaire. Mais dautres 
connaissances sont nécessaires pour deé- 
terminer comment une racine ou ses parties 
peuvent étre sauvées quand ses enveloppes 
dure-mérienne et arachnoidienne sont dé- 
chirées. 


SOMMAIRE 


La valeur du myélogramme dans les cas 
de traumatisme des racines du plexus bra- 
chial est revisée a la lumiére de cas cliniques 
observées dans notre service. I] semble bien 
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que le pronostic de récupération ne soit 
pas strictement lié a Taspect myélogra- 
phique comme on avait cru d’abord. Par 
ailleurs, quand la lésion siége dans le canal 
rachidien, le traitement chirurgical nous 
parait inutile. 


Remerciements au Docteur G. Reinhardt qui 
a permis la présentation du 3¢ cas dans cet article. 
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SUMMARY 


Traction injuries of the superior part of the 
brachial plexus are common enough to be en- 
countered by most practitioners, and present both 
diagnostic and therapeutic problems. Clinical in- 
dications sometimes help in diagnosis; for example, 
if the nerve to the serratus anterior is injured the 
lesion must lie between the point of emergence 
of this nerve near the vertebral column and the 
spinal cord. Similarly, a Horner syndrome in an 
injury of inferior type indicates a lesion very close 
to the cervical canal. However, clinical signs do 
not permit differentiation of root tears within the 


ROENTGEN EVALUATION OF 
SOFT TISSUES* 


“The interpretation of orthopedic roentgeno- 
grams is greatly limited in scope if one pays 
attention only to the bone changes. It is like 
studying a central figure in an excellent paint- 
ing without taking into consideration either the 
background or the setting in which the figure 
is placed. One without the other should never 
be attempted: otherwise one fails to gain an 
appreciation of the whole picture. The back- 
ground frequently modifies a central figure and 


*Pirkey, E. L. anp Hurt, J.: Am. J. Roentgenol., 
82: 271, 1959. 
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spinal cord or outside the spinal canal. Since th: 
surgical approach and the prognosis are entire] 

different in these two cases, other diagnostic aid; 
such as myelography must be employed. Myelogra 
phy is useful because the meninges cover the nerv 

root in the proximal part of its course, and an 

injury to this part will tear the arachnoid an 

cause a traumatic meningocele, visible in th 
myelogram. 

The authors describe three cases of lesions « 
the brachial plexus in which myelography wa: 
helpful. In the first case, an accident produce: 
paralysis of the left arm including deltoid, triceps 
biceps and infraspinatus, together with anzesthesi 
in the area of C5, 6 and 7. Myelography showex 
a severe depression at the level D2 to 8 on th 
left, together with passage of opaque medium int: 
the sheath of the C6 root. Other depressions sug 
gested the presence of traumatic meningoceles i) 
the C4 to 5 and C7 to D1 spaces. The diagnosi 
was made of rupture of brachial plexus roots a 
their spinal cord origin, with contraindication 0: 
surgery. The second patient also had a complet: 
paralysis of the left arm but a month later ther: 
was good finger and wrist movement with deltoid 
biceps and triceps paralysis and sensory deficit in 
C6. Myelography confirmed the presence of 
meningocele at the origin of the C7 root on th« 
left. In the third case the patient had an incomplete 
paralysis of the right arm and myelography showed 
a traumatic meningocele at the origin of the 8th 
cervical root. 

The almost complete recovery which occurred 
in Case two demonstrates that myelography, al- 
though it is helpful in estimating prognosis, is not 
an infallible guide to the reversibility of the lesion. 
This and other cases suggest that the dura may 
be torn together with the arachnoid without com- 
plete avulsion of the root contained. Myelography 
will help to locate the exact site of the lesion and 
may prevent useless explorations of the brachial 
plexus in the supraclavicular area. However, fur- 
ther knowledge is necessary to determine whether 
a ront or its parts can be saved when the dural and 
arachnoidal coverings are torn. 


may change its meaning completely so that 
we must view the entire picture without for- 
getting any part of it. It is our feeling that 
the orthopedic surgeon, because of his interest 
in bones, frequently overlooks the soft tissues 
which have an immediate relationship to the 
bone and from which considerable understand- 
ing of the bone changes may be obtained 
Also, in minimal injuries and early disease 
frequently the soft tissue changes are the only 
positive findings on the roentgenogram. The 
literature available on soft tissue changes is 
sparse and for the most part appears in radio- 
logic publications and, therefore, is not widely 
appreciated in surgical circles.” 
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INTESTINAL REPLACEMENT 


INTESTINAL REPLACEMENT PROCEDURES* 


B. T. H. MARTEINSSON, M.D. and J. E. MUSGROVE, M.D., Vancouver, B.C. 


INTESTINAL transplant or replacement pro- 
cedures have been performed upon a small 
series of patients for a variety of lesions of 
tae lower oesophagus and stomach. These 
t-ansplants have been inserted after three 
t pes of excisional operations, as shown in 


Vable I. 


TABLE I.—Inrestinat TRANSPLANT PROCEDURES 


I Partial cesophagectomy Jejunal transplant 


I Total gastrectomy A Right colon transplant 
and B Transverse colon transplant 
partial csophagectomy C Jejunal transplant 


LI Subtotal gastrectomy Transverse colon transplant 


Group I: PARTIAL CESOPHAGECTOMY AND 
JEJUNAL TRANSPLANT 


Distal cesophagectomy and jejunal trans- 
plantation has been carried out on three 
occasions, the first being for an oesophageal 
stricture associated with cardiospasm and 
the remaining two for oesophagitis and 
ulceration accompanying hiatus hernias. 


Case 1.—Fig. 1 is a preoperative x-ray 
picture of Mr. H.V., who is now 47 years of 
age. His dysphagia began in 1924. He had had 
numerous attempts at oesophageal dilatation 
and in 1953 a Heller operation and pyloro- 
plasty. This operation was not successful and 
in 1955 a bilateral vagotomy, excision of the 
distal fourth of cesophagus and jejunal trans- 
plantation was performed. Fig. 2. shows the 
transplant by radiography. He is well today 
and carrying on as a fisherman. 


Case 2.—Mr. R.A., aged 67, had heartburn 
and indigestion dating back 20 years. Fig. 3 
illustrates the degree of cesophageal stricture 
and shortening that had occurred. He under- 
went distal cesophagectomy and the jejunal 
transplant operation in June 1957, and has 
since done well. 


Case 3.—Mr. T. A., aged 40, had a severe 
hematemesis in July 1958. Roentgenograms 
in August 1958 showed a large ulcer in the 
cesophagus associated with a hiatus hernia 
(Fig. 4). CE&sophageal resection and jejunal 


*Paper presented at the annual meeting of the 
Royal College of Physicians and Surgeons of Can- 
ada, January 1959, Vancouver, B.C. 


Fig. 1.—Advanced cardiospasm with distal ceso- 
phageal stricture. 


transplantation was carried out September 30, 
1958, with a good result to date. 


DISCUSSION OF 
CESOPHAGOJEJUNOGASTROSTOMY 


The jejunal transplant has two main func- 
tions after this operation, the first being 
to act as a conduit between the resected 
end of the cesophagus and the normally 
situated stomach, and the second a substi- 
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Fig. 2.—Jejunal transplant between cesophagus 
and stomach. 


tute sphincter mechanism. It has performed 
these functions well in these three patients. 


Our interest in this operation was stimu- 
lated after watching Dr. K. Alvin Merendino 
of Seattle perform this operation in 1955. 
Merendino'* has now performed a large 
series of these operations with a low 
operative mortality and good long-term 
follow-up results. 


Group II: Torat GAsTRECTOMY AND 
PARTIAL CE SOPHAGECTOMY 


A. Right Colon Transplant 


Case 4.—Mr. J.R. developed a duodenal 
ulcer in 1929, when 19 years of age. A gas- 
troenterostomy was carried out in 1932, a vago- 
tomy in 1947, and a partial gastrectomy in 
1949. In 1950, he had a severe hamatemesis 
from a stomal ulcer. In 1951 he had a ventral 
hernia repaired and became addicted to bar- 
biturates. On January 31, 1952, the distal 
cesophagus and total remaining stomach were 
resected and a right colon transplant was 
inserted after the method of Hunnicutt,*:* in 
which the terminal ileum is transected, with 
the distal ileal end anastomosed to the cesopha- 
gus and the hepatic flexure to the duodenum. 
Intestinal continuity is then restored by an 
ileo-transverse colostomy. After a stormy con- 
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valescence he returned to work but continue 
to have bouts of incomplete small bowel o 
struction due to adhesions. The ileoczecal val 
remained competent and he could not vom t. 
He learned to relieve himself by passing 
Levine tube into his “new stomach”. |} 
became addicted to both narcotics and ba: 
biturates and in May 1954 was found de 
in his hotel room. Autopsy was not performe | 


This operation has not proved successf 
in many instances during the past few yea s 
and we think it is now of interest main.y 
from a historical point of view. 


B. Total Gastrectomy and Partial CE so- 
phagectomy with Jejunal Transplant 


There are four cases in this group, two 
dealing with malignant lesions and two 
benign peptic ulceration. The latter two 
cases will be discussed with the final group 
of patients. 


Case 7.—Mrs. F.R.H. began to have dys- 
phagia in July 1955, when 57 years of age. 
In November 1955, roentgenograms of the ceso- 
phagus, stomach, colon and gall-bladder were 
all reported normal. In May 1956, roentgeno- 
grams of the oesophagus and stomach were 
again reported negative. She was first seen by 
us in August 1956, at which time she was com- 
plaining of epigastric fullness but no true dys- 
phagia. CEsophagoscopy and cytology studies 
were negative. The patient was not seen again 
until April 1957, when roentgenograms showed 
a large gastric cancer. The entire stomach 
along with the omenta, spleen and _ distal 
cesophagus were resected and a jejunal trans- 
plant was placed between the cesophagus and 
duodenum. She made a good recovery and in 
December 1958 was feeling well. She eats five 
small meals a day. There has been no evidence 
of anemia. Sweets cause a definite dumping 
syndrome. 


Case 8.—Mrs. J.B. first noticed dysphagia 
in March 1957, when 26 years of age. Thie 
dysphagia was definitely worse when she wis 
nervous or upset by her two young childre». 
Roentgenograms in November 1957 were 1 
ported to show “cardiospasm”. CEsophagosco} y 
was performed on December 17, 1957, and t 
findings were consistent with cardiospasm. T! 
distal cesophagus was dilated and cytoloyy 
smears were taken, which were subsequent y 
reported negative. The dilatation gave ve-y 
temporary relief and was repeated on Febr 
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ary 14, 1958, again with little relief. Radiog- 
raphy was repeated on February 26, 1958, and 
cardiospasm was again reported. However, with 
nereasing dysphagia and failure of two dila- 
‘ations, operation was advised. On March 26, 
958, laparotomy disclosed a diffuse carcinoma 
of the proximal stomach involving the lower 
‘esophagus, with no gross evidence of distal 
‘pread. Through a thoraco-abdominal incision 
ihe distal half of the oesophagus, the stomach, 
«menta, tail of pancreas and spleen were 
iesected and a jejunal transplant was inserted 
letween the cesophagus and duodenum. In 
Yecember 1958, she had regained her weight 
ind was eating well. 


DISCUSSION 


(Esophagoscopy and cytology studies 
failed to disclose the carcinoma of the 
gastric cardia in both these patients. In a 
patient with dysphagia, exploratory laparo- 
tomy is indicated early whenever there is 
the slightest suspicion of this type of car- 
cinoma. 

Nakayama,® Professor of Surgery in 
Chiba, Japan, reports that his predecessor 
Seo performed jejunal transplantation fol- 
lowing total gastrectomy in 1935. In his 
very extensive experience with total gastrec- 
tomy, Nakayama found that jejunal trans- 
plantation between the cesophagus and 
duodenum gave the best functional result. 


Group III: SusroTraL GASTRECTOMY AND 
TRANSVERSE COLON TRANSPLANTATION 


This is the operation introduced by Mr. 
James Moroney’ of Liverpool, in which a 
segment of transverse colon is interposed 
between the remaining gastric pouch and 
the duodenum. This procedure has been 
performed five times, as shown in Table II. 

Four out of five of these patients have 
developed ulcers in the proximal portion 
of the colon transplant, the first patient 
being the only one who has not had radio- 
logical evidence of a stomal ulcer. 

The last two patients, E.T., and G.A.M., 
required subsequent total gastrectomies and 
jejunal transplantation. Mr. G.A.M. died 
from an anastomotic leak, the only opera- 
tive death in the entire series. 

These patients with recurring ulcer 
formation should make one think of the 
Zollinger-Ellison syndrome.*:* In this syn- 
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Fig. 3.—(CEsophageal stricture and _ shortening 
associated with hiatus hernia reflux. 


drome there is a diagnostic triad of: (1) 
fulminating ulcer diathesis, especially when 
the upper jejunum is involved; (2) marked 
gastric hypersecretion with high free HCl 


Fig. 4.—CEsophageal ulceration, accompanying 
reflux oesophagitis due to a hiatus hernia. 
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TABLE II.—Partiat GASTRECTOMY AND 
TRANSVERSE COLON TRANSPLANT 





Reason for colon 
transplant 


Previous 
Age Sex operation 


45 BII 
47 BII 
37 BII 


59 B I 
51 BII 


Date 





Feb. 1953 
Feb. 1955 
June 1955 


Post-gastrectomy 
cripple 





Feb. 1955 
June 1956 


Recurring 
ulceration 


values; (3) islet cell tumour of pancreas not 
producing insulin. We have not encountered 
a pancreatic lesion in our series to date. 


CONCLUSIONS 


1. Csophagojejunogastrostomy appears 
to be a promising operation for a very diffi- 
cult surgical problem. 

Time alone will reveal the ultimate con- 
clusion. 

2. After total gastrectomy and _ particu- 
larly when the distal oesophagus is also 
excised, jejunal transplantation is the opera- 
tion of choice. 


3. Transplanted bowel should not be 
placed distal to the partially resected 
stomach owing to the almost inevitable 
ulceration in the transplant. 


4. The Zollinger-Ellison syndrome should 
be kept in mind, particularly in recurring 
ulceration and in ulceration in unusual 
locations. 
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RESUME 


Les auteurs rapportent ici un certain nombre 
de cas de transplantation de segments du_ tube 
digestif; ces cas ont été groupés en différentes 
rubriques, selon le type d’opération effectuée. 

Groupe 1.—CEsophagectomie partielle avec 
transplantation du jéjunum.—Cette intervention a 
été faite dans trois cas; il s'agit de trois hommes 
dont le premier souffrait d’un rétrécissement ceso- 
phagien accompagné de spasme du cardia, et les 
deux autres, dcesophagite avec ulcération et hé- 
matémése. La transplantation du jéjunum a deux 
fonctions 4 remplir ici: d’abord assurer la conti- 
nuité entre la portion terminale de l’cesophage ct 
lestomac, mais aussi remplacer le sphincter. Dans 
ces trois cas, cette plastie a donné de trés bons 
résultats. 

Groupe 2.—Gastrectomie totale avec cesophagec- 
tomie partielle.—Ici deux méthodes ont été es- 
sayées: transplantation d’un segment du_ colon 
droit, et transplantation d’un segment de jéjunun. 
Le premier sous-groupe ne donne que des re- 
sultats incertains. Quatre cas appartiennent au 
second sous-groupe, dont deux étaient porteurs de 
lésions cancéreuses malignes et les deux autres, ce 
lésions ulcéreuses: les résultats sont, au point de 
vue fonctionnel, beaucoup plus satisfaisants ici. 

Groupe 3.—Gastrectomie subtotale avec trans- 
plantation d’un segment de cdlon_transverse.— 
Dans cette opération, on interpose un segment ce 
colon entre ce qui reste de Testomac et le duo- 
dénum. Sur cing des malades que les auteurs ont 
traités ainsi, quatre ont fait des ulcéres au nivewu 
de la partie proximale du segment de célon trans- 
planté. 
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URETERO-PELVIC OPERATIONS 


SURGERY OF THE URETERO-PELVIC JUNCTION 


J. P. BOURQUE, F.R.C.S.[C], F.A.C.S., F.1.C.S.,* Montreal 


IVER SINCE we have known the conse- 
cuences of intrinsic and extrinsic stricture 
cf the uretero-pelvic junction, which are 
always difficult to evaluate because a 
catheter can usually be passed, numerous 
sirgical procedures have been described 
t» correct this pathological condition which 
progressively brings about the destruction 
of the kidney by hydronephrosis. 

Conservative surgery was practised for 
niany years but failed in most cases before 
tie advent of sulfonamides and antibiotics 
changed the outcome of these operations; 
today we can perform them with success 
and in most cases re-establish normal 
crainage of the pelvic cavity. Other factors 
have also contributed to the success of this 
surgery. They are the development of fine 
suturing material and atraumatic needles, 
the improvement in instruments which we 
owe mostly to plastic surgery, and last but 
not least the fact that surgery, and par- 
ticularly urological surgery, has become a 
disciplined art made up of minute and 
precise details. 

In uretero-pelvic surgery, there are 
principles to be followed and errors to be 


avoided. 


PRINCIPLES TO BE FOLLOWED 


1. Above all, a good exposure is neces- 
sary for ease of operation; this can be 
readily obtained by resection of the 12th 
rib. 

2. It must be kept in mind that the 
purpose of the operation is to re-establish 
uretero-pelvic continuity in a funnel shape, 
so that the anastomosis has to be made at 
the lowest possible point to allow good and 
normal drainage of the pelvis. 

3. Uretero-pelvic continuity must be 
preserved as much as possible, to assure 
optimum peristaltism. It is therefore neces- 
sary to enlarge the diameter of the uretero- 
pelvic junction rather than simply to resect 
the strictured portion and re-anastomose the 
ureter to the pelvis. 


*Professor of Urology, Faculty of Medicine, Uni- 
versity of Montreal; Chief and Director of the 
Service of Urology, Hétel-Dieu Hospital, Montreal. 


4. Precision is necessary in performing 
the sections and resections, that is to say, 
it must always be remembered that the 
flaps we are cutting or resecting will have 
to be brought together and sutured in the 
next operative stage. Hence after having 
assessed the exact condition we are dealing 
with, reconstruction has to be carried out 
with the material at our disposal; thus, we 
must resect precisely and exactly just what 
is necessary for the repair, no more and 
no less. 

5. The blood supply must be preserved 
and the uretero-pelvic material never over- 
stripped, because healing would be com- 
promised and fibrosclerosis may sometimes 
be responsible for a condition worse than 
the initial one. 


6. Small and light instruments must be 
used—short needle-holders well in hand, 
small pointed forceps and fine suturing 
material with atraumatic needles. We prefer 
the 4-0 atraumatic chromic catgut. 


7. All sutures must be extramucosal, so 
as to avoid the presence of foreign bodies 
in the uretero-pelvic lumen, because all of 
these, even absorbable material, may favour 
the formation of calcifications which could 
compromise the final results of the opera- 
tion. 

8. Continuous sutures may sometimes be 
used, but they have to be longitudinal to 
avoid creasing the line of suture. The key 
sutures have to be interrupted and placed 
near one another to obtain a precise line 
of suture that will heal well. 

9. It is not always necessary to drain 
the pelvis if the new uretero-pelvic junction 
is wide but if this is done, it is better to 
drain by pyelostomy than by nephrostomy. 
In fact, pyelostomy drainage has great 
advantages: (a) sterility of urine is ob- 
tained much more rapidly; (b) urinary 
fistulas of long standing are avoided; (c) 
trauma to the renal parenchyma is avoided; 
there is no bleeding and no accumulation 
of blood clots in the pelvic cavity which 
could force the sutures and sometimes 
break them. The pelvis, being free of clot, 
will drain better. The fact that we want to 
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Fig. 1. 


save the kidney makes it logical to trauma- 
tize it as little as possible, because all 
caliceal or infundibular lesions easily be- 
come infected and are slow to heal. 

10. It is preferable to use rubber or 
plastic tubes of Malecot type; they drain 
better than the de Pezzer type which easily 
becomes incrusted. If the ureter is observed 
to have a tendency to kink, a pyelostomy 
tube prolonged by a mousetail-like mould 
will serve as a splint to keep the ureter 
straight during the immediate postoperative 
period. 

11. Sometimes a nephropexy will be in- 
dicated to keep the kidney up and the 
ureter straight, thus avoiding all possible 
kinks. 

12. Before terminating the operation, all 
sutures must be checked and the tube, if 
used, also checked for patency; it is pre- 
ferable to exteriorize the latter by a counter- 
incision, thus avoiding inflammatory re- 
action in the wound, infection and fistulas 
slow to heal. 


Fig. 4.—Culp’s procedure. 


Fig. 2. 


Fig. 3.—Foley’s procedure 


ERRORS TO BE AVOIDED 


1. All angular anastomoses which are not 
in the lowest portion of the pelvis. 


2. All longitudinal incision of the stric- 
ture followed by transverse suture, because 
this procedure corrects only the anterior 
portion of the stricture, and gives the results 
illustrated in Fig. 1. 


3. All anastomoses in which redundancy 
of the pelvic pouch might cause pressure 
on the new uretero-pelvic junction; other- 
wise, after operation, the new anastomosis 
will resemble an abnormal implantation 
of the ureter high in the pelvis, as illus- 
trated in Fig. 2. 


4. All drainage by nephrostomy which 
traumatizes the parenchyma, and favours 
the formation of blood clots which are a 
factor in infection, and so endanger the 
final results. 


Fig. 5.—Bischoff’s procedure. 
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URETERO-PELVIC OPERATIONS 


Figs. 6, 7 and 8.—Other procedures. 


TECHNIQUES TO BE UTILIZED 

Personally we think that three procedures 
ccver practically all the possibilities, as long 
as they are modified if necessary to adapt 
them to the lesion actually being treated 
in the particular case. 

We use the Foley technique for high 
implantation of the ureter in the pelvis 
and for short strictures of the uretero-pelvic 
junction not over 1 to 1.5 cm. long (Fig. 3), 
but we prefer Culp’s technique for the large 
pelvis and for strictures with a length of 


3, 4 or even 5 cm. With this excellent 
procedure, it is always possible to create a 
funnel-shaped pyelo-ureteral junction ( Fig. 
4). 


The third technique we use is Bischoff's 
which we recommend in cases of large 
hydronephrosis, because with this pro- 
cedure (illustrated in Fig. 5) we resect the 
stricture and the hydronephrotic pouch 
widely and also preserve the continuity of 
the pelvis and the ureter. 


Fig. 9a.—Results obtained with Culp’s procedure. 
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Fig. 9b.—Results obtained with Culp’s procedure. 


Fig. 9c.—Results obtained with Culp’s procedure. 
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Fig. 9e.—Results obtained with Culp’s procedure. 
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Fig. 10a.—Results obtained with Foley’s procedure. 
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Fig. 10b.—Results obtained with Foley’s procedure. 
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URETERO-PELVIC OPERATIONS 


Fig. 10c.—Results obtained with Foley’s procedure. 


We have obtained our best results with 
these three techniques. 

In other cases, a simple resection of the 
uretero-pelvic junction has been necessary, 
but it always has to be made elliptically, 
so as to preserve a sufficient calibre of the 
anastomosis, as shown in Figs. 6 and 7. 

Finally, in cases where the stricture of 
the ureter is very long and the pelvic 
material insufficient to assist in the repair, 
we can use the Davis-Foley procedure, 
which may give subjective relief but to our 
knowledge has never led to the complete 
restitution that we can hope for with the 
other procedures. 


POSTOPERATIVE TREATMENT 

In this type of surgery, postoperative 
treatment is as important as the operation 
itself, because a lack of attention may ruin 
everything; excellent nursing collaboration 
is therefore essential for good results of 
these operations. 

1. Care must be taken that the tube is 
never obstructed. It is advisable during 
the first 24 hours to irrigate this tube fre- 
quently to remove all small blood clots 


that might create an obstruction and pro- 
voke an intrapelvic hemorrhage; after irri- 
gation, we advise instillation of 3 to 5 c.c. 
of a 1% neomycin solution, so as to reduce 
infection to its lowest point. 

2. The tube must never be allowed to 
kink; it is thus important to do a post- 
operative dressing. 

3. Urinary output must never be allowed 
to fall below 1500 c.c. and it is much better 
to keep it around 2000 c.c.; this will prevent 
the formation of incrustations, will permit 
better drainage and diminish the possibili- 
ties of infection that might compromise 
the whole result. 

4. As much as possible, the urine must be 
kept at an acid pH to avoid all calcific pre- 
cipitation. This pH can be obtained with 
ammonium chloride, methenamine mande- 
late or any other urinary antiseptic which 
is also an acidifier. 

5. Antibiotics should be prescribed as a 
routine and given for as long as the patient 
is intubated. 

6. The drainage tube should be removed 
around the eighth or 10th postoperative 
day, because after this period it is of no use. 
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Fig. lla.—Results obtained with Gibson-Bischoff procedure. 


Fig. 11b.—Results obtained with Gibson-Bischoff procedure. 
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RESULTS 


Here (Figs. 9 a-e, 10 a-c and 11 a and b) 
is a series of cases in which the principles 
jreviously laid down have been scrupu- 
lously followed; they offer proof that sur- 
cical discipline, made up of minute and 
yrecise details, can in the majority of cases 
cive us a restitution ad integrum or very 
rear it. 

We have had failures also, but we have 
t> admit that practically every time they 
| appened we had missed a detail or made 
é. technical error. 


CONCLUSIONS 


We sincerely think and honestly say that 
ir the very precise rules of plastic repair 
surgery of the uretero-pelvic junction are 
well observed, we can hope for very good 
results dependent on a severe operative 
discipline, minutely and precisely executed 
as dictated by love of conscientious surgery. 


1025 East St. Joseph Blvd., Montreal. 


RESUME 


La chirurgie qui se propose de rétablir une 
fonction normale au niveau de la jonction uretére- 


PERI-URETERIC FIBROSIS* 


In this condition a diffuse mat of fibrous 
tissue develops in the retroperitoneal space 
immediately in front of the posterior abdominal 
wall. Although the term “peri-ureteric fibrosis” 
has been commonly used, the area of fibrous 
tissue involves also the great vessels and may, 
in fact, produce vascular symptoms quite apart 


*Ross, J. C. AND TINCKLER, L. F.: Renal failure 
due to peri-ureteric fibrosis, Brit. J. Surg., 46: 58, 
1958. 
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bassinet, pour diverses affections, est difficile et 
ses résultats sont souvent inconstants. Cet article 
expose un certain nombre de principes a suivre, 
et d’erreurs a éviter. 

Il faut d’abord avoir une trés bonne vue sur 
la région opératoire; ceci est grandement facilité 
par la résection de la derniére céte; 2—le chirurgien 
devra toujours tendre a reconstituer la forme nor- 
male “en entonnoir” des structures; c’est le meilleur 
moyen d’obtenir un drainage efficace; 3—une con- 
tinuité parfaite entre le bassinet et l'uretére doit 
étre assurée; 4—les résections de strictures doivent 
étre faites aussi économiquement que possible et 
avec précision; 5—les dissections trop poussées du 
bassinet et de Puretére peuvent étre dangereuses 
car elles entrainent des ischémies; 6—les instru- 
ments et le matériel de suture doivent étre trés 
fins; 7—toutes les sutures doivent étre_ extra- 
muqueuses; 8—les surjets sont a déconseiller; 9— 
il nest pas toujours nécessaire de drainer, mais 
si on y est forcé, il vaut mieux le faire par pyé- 
lostomie plut6t que par néphrostomie; 10—il est 
conseillé d’employer des drains Malecot en matiére 
plastique ou en caoutchouc; 11—il faudra penser a 
associer 4 ces reconstructions une néphropexie, si 
elle est indiquée. 

Le traitement post-opératoire est aussi de la 
plus haute importance. II faudra veiller 4 empécher 
toute obstruction du tube de drainage, ou toute 
plicature de ce méme tube. L’excrétion urinaire 
doit étre maintenue a une quantité minimum de 
2000 c.c. pour éviter la formation de précipités. 
Il est bon, autant que possible, de maintenir les 
urines 4 un pH acide, dans le méme but. Les 
antibiotiques seront administrés systématiquement. 
Enfin, le tube de drainage ne devra pas étre 
laissé plus de 8 a 10 jours, car, aprés cette période, 
il ne sert plus a rien. 


from ureteric obstruction. Ureteric involvement 
has, however, occurred more frequently than 
vascular obstruction and has been more dra- 
matic in its manifestations. 

The cause of the disease is unknown and 
the fibrous tissue when sectioned shows no 
especial features. On the other hand the effects 
are serious and may well be fatal if a correct 
diagnosis is not made. It seems likely that the 
disease has been overlooked in the past and 
may have been responsible for a number of 
deaths. 
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THE ACID-BASE STATUS OF DONOR BLOOD AS USED FOR 
EXTRACORPOREAL CIRCULATION® 


JOHN R. GUTELIUS, M.D.,+ and ANTHONY R. C. DOBELL, M.D., Montreal 


Many Reports have been published con- 
cerning changes in acid-base balance before, 
during and after perfusion of both experi- 
mental animals and humans.* * ** *% 7% 78 
However, there are few references to the 
status of the donor blood used for extra- 
corporeal circulation. This is particularly 
true of the effects of blood collection, stor- 
age, filming and recirculation in a stationary, 
vertical screen oxygenator. 

Included in the biochemical determina- 
tions made during operations involving 
cardiopulmonary bypass at The Montreal 
Children’s Hospital were studies of blood 
samples drawn from the oxygenator before 
and after filming. Changes in the method 
of filming and in the duration of donor 
blood storage were made during the period 
covered by this report; these changes pro- 
duced alterations in the acid-base status 
of the donor blood. 


METHOD AND MATERIAL 


Blood samples for acid-base determina- 
tions were obtained in 53 of 73 consecutive 
operations using extracorporeal circulation. 
All determinations made on the donor blood 
before circulation through the patient are 
contained in this report. 

Blood for priming the pump-oxygenator 
was collected by gravity into plastic bags.t 
In the first 30 operations the bags contained 
30 ml. of 0.9% saline with 18 mg. heparin 
and 0.5 g. of glucose. In subsequent opera- 
tions the bags contained 20 mg. of heparin 
in 30 ml. of saline and no glucose. When the 
blood was drawn on the morning of opera- 
tion, the blood containers were transferred 


*From the Sub-Department of Cardiovascular 
Surgery, The Montreal Children’s Hospital, and 
the Experimental Surgical Laboratories, McGill 
University. Aided by a dominion-provincial health 
grant. 


+Department of Surgical Research, Johns Hopkins 
Hospital, Baltimore, Md. (Travelling Fellow of the 
R. Samuel McLaughlin Foundation. ) 


tAbbott Laboratories Limited, Montreal. 


to a constant temperature bath maintain: d 
at 39° C., until required two to four hous 
later. After operation No. 30, we began o 
collect blood on the afternoon precedi: g 
operation; this blood was stored overnig 
at 4° C., and was placed in the warmin.: 
bath for 30 to 45 minutes before use. 

The pump-oxygenator was filled wiin 
approximately 2500 ml. of blood by meaiis 
of standard transfusion sets connected .o 
the plastic bags. A sample of this pooled 
donor blood in the apparatus was immedi- 
ately taken. A film of blood was then pro- 
duced on each side of each screen in the 
artificial lung. At first this necessitated some 
dilution of the blood by saline since the 
oxygenator was filled with saline until im- 
mediately before filming; this was later 
avoided by the addition of a mechanical 
filmer which could be drawn over the 
screens to produce the film. When the film 
had been formed, the blood was recircu- 
lated through the apparatus while either 
100% O, or 97% O, with 3% CO, was 
passed through the lung. After about five 
minutes recirculation a second sample was 
drawn from the now fully oxygenated 
pooled donor blood. 

All samples were collected under anaero- 
bic conditions in heparinized siliconized 
syringes. Determinations of blood pH, 
serum pCO, and bicarbonate were made 
with an Astrup apparatus." 2 


RESULTS 


The operations have been grouped :«s 
follows: 

Group I.—Fourteen operations are in- 
cluded in this group. 

The CO, tension was reduced to a lov 
level by passing 100% O, over the screers 
during recirculation on 10 occasions, ard 
by allowing the donor blood to equilibra'e 
with room air in the remaining four. Tl e 
data are shown in Table I. In 12 instance: s 
the blood was collected on the day of 
operation and saline dilution occurred du - 
ing filming; twice the blood was collected 
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TABLE I. 


Patient 2: Pooled donor blood Saline After oxygenation 
No. pH pCOz HCO; filming Gas used H pCco, 

4 .22 60. 

5 .23 50. 

18 56. 

21 49. 


2 
S 


12. 
ke: 
21. 
25. 
27. 
13. 
26. 
14 

5. 
22. 
24. 
19 
26. 
25. 
20. 


22.0 Yes 100%* 
21.0 Yes 100% 
19.0 Yes Air 
18.0 Yes Air 
Yes 100% 
Yes 100% 
Yes 100% 
Yes 100% 
Yes 100% 
Yes 100% 
Yes Air 
Yes Air 
No 100% 
No 100% 


rnooo 


ZS 


14 59. 
.16 54. 
.21 40. 
21 49. 
.20 45. 16. 
25 58. 22. 
.16 44. 14. 
.23 46. 18. 
.23 46. 18. 
20 50.6 18. 


*100% oxygen passed through oxygenator. 
pCO, in mm. Hg HCO; in mEq. /I. 
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13 
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73 
Average: 
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TABLE II.—Sertes A. 


Patient Pooled donor blood Saline oxygenation 
No. pH pCO» HCO; filming Gas used pCoz 
14 
15 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Average: 


x 
oO 
a 
~ 


23 39.0 
19 50.0 
21 43.0 
21 42.5 
23 44 
15 57 
19 35. 
27 40. 
36 43 
25 42. 
30 48 
23 58 
21 48 
25 50 
22 48 
23 45. 


Yes 97%* 32. .0 
16.0 
31.5 
23.4 
24.5 
19.0 
22.0 
24.0 
22.0 
24.0 
0 
0 
0 
0 
0 
8 


wor 
— ht 
— 
ee 


oo 
WWUIWWNWOWRONOKOO | 


sc 
““ 
“ 
6“ 


n00 © 


eeC°o 


eee an ai 
O°e°o 
aoe 


32 
30. 
29. 
31 
27. 
25. 


m OF 
NNN 
COooooOoUE 


NNNN NNN NS SSNS 


meh fee free feet fh eh fee fe fe feed et feet 


~ 
> 


SERIEs B. 


No 
“ 


| 


46 
47 
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50 
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19. 
34 
32. 


34 43. 23 
36 42 23. § 
34 40.6 21. 
.35 40. 21 
an 50. ai. 
27 41. 18. 
2a 46. 19. 
.25 50. 20. 
.28 40. 18. 

. 24 54. Zt. 
.29 52. 23. 
.28 44. 19.0 
30 42. 21. 
.380 42. 19. 
31 47. 2. 
20 56. 22. 
.30 48. 22. 
24 60 23. 
.98 85. Ba: 
. 20 62. 21. 
.20 38. 16. 
.23 52. 19. 
2 52. 19. 
.25 48. 19. 
.28 47. 20. 


*97% oxygen—3% carbon dioxide passed through oxygenator. 
+Prolonged warming of donor blood. Omitted from average. 
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Drawn day of operation 
CO, HCO; 


Patient 
No. H p 
60.0 
50.0 
56.0 


49.5 
59. 


— 
mo 


SSOSSSCOCOSSOSCONUSSSOOSOOUNS 
WONSUMUSUMS SOOO 


NIST SD ST ST TSS Ss ssid sss 


MUNOSOOORUIOOS 


Average: 


*Prolonged warming. Omitted from average. 


on the day before operation and no saline 
was used. The bicarbonate level dropped 
to 12.1 mEq./l. after oxygenation, partly 
owing to the low carbon dioxide tension 
produced by the 100% oxygen passed over 
the screens and partly owing to dilution by 
saline. 

Group II.—A gas mixture of 97% O, and 
3% CO, was used in 39 other operations 
(Table II). In 15 (Series A) the blood 
was collected on the morning of operation 
and saline dilution occurred. In 24 (Series 
B) the blood was collected on the day 
before operation and no saline was used. 
The post-oxygenation bicarbonate level rose 
in Series B to a more satisfactory level as 
compared with Series A, owing to the 
avoidance of the use of saline made possible 
by adding a mechanical filmer. 

Group III.—The pooled donor blood 
samples were grouped in Table III in order 
to compare blood drawn on the morning 
of operation and kept at body temperature 
with that refrigerated overnight. These 
samples had not been through the oxygena- 
tor, so that neither the gas used nor the 
method of filming is pertinent. The blood 


TABLE III.—Poo.ep Donor BLoop 


Vol 3 


Drawn day before operation 
, HCO 


Patient 


> NISININISI SII SII 


~ 
S 


NO NNINININIA 
Ww WOOSSOSSSOSOSOSSCSOSOSOSOSOSCONS: 


stored overnight was less acidotic than that 
drawn on the morning of operation. 


DIscussION 


The desirability of eliminating saline 
from the filming process is obvious since 
the deleterious effects of excess salt on 
patients with cardiac disease are well 
known. Clearly, the less dilution and the 
closer to normal the chemical composition 
of the blood the better. Our results show 
a marked drop in bicarbonate level when 
saline was used. However, because of 
simultaneous alterations in the gas mixture 
and the duration of storage, little can be 
done to assess the relative importance of 
the saline. 

Blood collected on the day preceding 
operation, refrigerated and then warmed fc r 
30 to 45 minutes is less acidotic than thit 
obtained on the morning of operation an | 
maintained at body temperature for sever: | 
hours. That cellular metabolism continues 
in stored blood is well recognized," th 
metabolic rate varying with blood temper: - 
ture. This is well illustrated by operatioi 
No. 66, in which an unusual extracardie:> 
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enomaly was discovered after the blood 
lad been placed in the warming bath and 
Lypass was delayed several hours. Here the 
;CO, rose to 85 mm. Hg, and the pH fell 
t 6.98. There is no reason why blood drawn 
cn the morning of operation should not be 
r -frigerated until shortly before use. Al- 
t iough blood refrigerated overnight may be 
as satisfactory biochemically as that drawn 
ca the day of operation, there must be 
s me deterioration in the cellular elements.® 

An oxygen and carbon dioxide mixture 
keeps the carbon dioxide tension in the 
normal range and prevents the marked 
crop in bicarbonate level that occurs with 
tie hypocapnoea produced by using 100% 
oxygen.® The role of the low bicarbonate 
concentration in the production of post- 
operative acidosis has been described 
previously.? It has been suggested by 


several authors that the high oxygen ten- 
sion produced in the blood by the use of 
gases high in oxygen saturation is undesir- 
able.® This statement remains unproved. 
Clark* has shown that arterial oxygen ten- 
sions in the range of 400-600 mm. Hg are 
well tolerated both experimentally and 


clinically. 


SUMMARY 


This report details observations on the 
acid-base status of donor blood used for 
extracorporeal circulation. Our results indi- 
cate the advantages of refrigerating blood 
until shortly before operation and using a 
97% O, and 3% CO, gas mixture during 
recirculation. 
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RESUME 


De trés nombreux travaux ont été consacrés aux 
modifications du sang et de léquilibre acido- 
basique au cours, avant et aprés les transfusions, 
tant chez ’homme que chez les animaux. Cepen- 
dant peu de chose a été fait en ce qui concerne 
létat du sang qui doit étre administré. On a plus 
particuliérement étudié ici les modifications appor- 
tées au sang lors de son passage dans l’oxygénateur. 
Pour ce faire, des échantillons de sang furent pré- 
levés au cours de 53 interventions faisant appel 
a une circulation extracorporelle, en vue d’y deé- 
terminer l’état d’équilibre acidobasique. Diverses 
modifications furent apportées au passage du sang 
dans l’oxygénateur, et dans l'ensemble les résultats 
de ces expériences peuvent étre résumés comme 
suit: 1) il est hautement désirable d’éviter toute 
dilution du sang par des solutions salines, car elles 
provoquent une chute des bicarbonates (ceci se 
comprend lorsqu’on pense que moins le sang sera 
dilué, plus il aura une composition proche de la 
normale); 2) le sang recueilli la veille de lopé- 
ration, conservé au réfrigérateur et ensuite ré- 
chauffé pendant 30 4 45 minutes se montre moins 
acidosique que celui obtenu immédiatement avant 
Yintervention et conservé a la température du 
corps; et, 3) lutilisation d’un mélange CO2/O2 
permet de maintenir la tension de CO? proche de 
la normale et évite la chute marquée du taux des 
bicarbonates que l’on observe avec l'emploi d’oxy- 
géne pur. L’ensemble des données de laboratoire 
est fourni sous forme de tableaux. 











THE First section of our paper! was a re- 
port on experimental studies of the meta- 
bolic aspects of the use of ileal loops in the 
urinary tract. In this second section, our 
clinical experience with such reconstructive 
surgery in the urinary tract of patients will 
be evaluated. It may be noted that the 
great majority of reports on ileal loop 
diversions concern operations in which 
ureters are inserted into a blind ileal loop 
with a cutaneous stoma on the abdominal 
wall and the urine is collected by some ap- 
paratus. The short loops of ileum used in 
these operations and the continuous runoft 
of urine provide, for many patients, the 
optimum physiological and _ biochemical 
conditions, but at the price of having to 
use some apparatus for the collection of 
urine day and night. 

In all the operations to be reported here 
the ileum was used as an internal conduit 
and even as a reservoir for urine and was 
connected to the patient’s bladder, bladder 
neck, or urethra. The patients are continent 
and void their urine in the normal manner 
per urethram. For this purpose a longer 
ileal loop is required and, as the urine is 
stored in the ileum, there is a greater 
hazard of biochemical disturbance. An 
evaluation of just how great this metabolic 
disturbance may be, and whether it is 
worth taking the risk instead of using a 
more physiological, but less acceptable pro- 
cedure, is the main purpose of this review 
of four years of clinical experience with 
ileocystoplasties. 


I. Clinical Material 


Eighteen patients have been operated 
upon with the use of an isolated loop of 
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ileum in the urinary tract. In three patier :s 
a short isoperistaltic loop of ileum was us« d 
to bypass a ureter obstructed by carcinon a 
or radiation fibrosis. Use of the bowel .s 
an internal conduit connected to tle 
patient’s urinary bladder should be sae 
enough but one patient in the group |- 
lustrates the limitations of using bowel r>- 
placement in the urinary tract in any ma‘- 
ner without producing severe electroly:e 
imbalance. 

The second group consists of 10 patients 
who, after subtotal cystectomy for tuber- 
culous vesical contracture, intractable cys- 
titis, or neurogenic spastic bladder, have 
had the ureter or ureters connected to the 
proximal closed end of an ileal loop which 
in turn is anastomosed to the bladder neck. 
The ileal segment here is longer and func- 
tions both as a peristalting conduit and as 
a reservoir. The patient’s internal and ex- 
ternal urethral sphincters maintain con- 
tinence of urine, permitting micturition 
through the urethra at intervals of two to 
six hours. The majority of these patients 
are victims of the mechanical sequel of 
healed tuberculous infections of the urinary 
tract. The fibrous contracture of the bladder 
has distorted the normal ureterovesical 
valve so as to permit reflux of urine from 
the bladder up the ureter. Progressive 
hydronephrosis is produced by the limited 
capacity of the urinary tract in_ these 
patients and also by the ureteral reflux of 
urine every time the patient voids, a mech- 
anism which was formerly a cause of renal 
failure and death in patients with genito- 
urinary tuberculosis (Fig. 1). Nephrostor y, 
cutaneous ureterostomy or ureterosigmoi 1- 
ostomy was not a satisfactory solution sin :e 
these procedures entail considerable d s- 
ability which prevents all but a few fri m 
returning to work and since they prolo ig 
life by only a few months to a few yeas. 

The third group consists of five patie: ts 
with carcinoma of the urinary bladder w 10 
have had a radical total cystectomy aid 
prostatectomy. Here again the ureters < re 
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joined to the closed proximal end of a 
fairly long ileal loop, the distal end of 
which is connected to the membranous 
urethra. These patients have, indeed, an 
i'eal bladder. They rely for continence en- 
tirely on their external urethral sphincter 
.nd void per urethram (Fig. 1). 

We shall consider in detail the surgical 
« spects, mechanical results, metabolic limi- 
tations and prognosis for each of these 
¢ roups. 


II. Surgical Aspects—1. Operative 
Technique 


Ileal loops for use in the urinary tract 
liave been isolated from the terminal ileum 
end the bowel reconstituted with an end- 
to-end two layer anastomosis. This has been 
satisfactory in all cases. Care is taken in 
the isolation of the loop to preserve its 
blood supply and to avoid shortening the 
mesenteric margins when ligating the 
mesenteric vessels. This preservation is 
more important at the distal end of the 
loop, particularly if it is to be brought all 
the way down to the floor of the pelvis to 
be joined to the membranous urethra. Oc- 
casionally, splitting the peritoneum of the 
loop’s mesentery may yield additional 
mobility to the distal end of the loop. The 
length of ileum to be isolated should be 
somewhat greater than would appear to be 
sufficient before the bowel is divided; the 
loop is prone to shrink unaccountably dur- 
ing the half hour after division. If the loop 
is to be used as an internal conduit, an 
eight to 12 inch (20-30 cm.) length is 
measured out before the bowel is divided. 
There should be sufficient redundancy of 
bowel to permit peristalsis. For ileocysto- 
plasty after subtotal and total cystectomy, 
a greater length of bowel is required not 
only so that it may reach its destination but 
also so that it may have a capacity great 
enough to hold the required amounts of 
urine (300-500 ml.) at the distal end of the 
loop and still have an empty peristalting 
proximal end to protect the kidneys from 
hydronephrosis. The lengths of loop used 
have ranged from 12 to 22 inches (30-53 
cm.). A longer loop does not appear to 
lengthen the interval between voiding or 
increase the amount which the patient 
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GROUP 1—Ileo-ureterocystoplasty 
GROUP 2—Subtotal cystectomy and ileocystoplusty 
GROUP 3—Total cystectomy and ileoneocystoplasty 


voids at one time. However, it does add to 
the hazard of urea and electrolyte reab- 
sorption. Within the size range indicated 
above, we have not as yet found any cor- 
relation between clinical or laboratory evi- 
dence of uremia or electrolyte imbalance 
and the length of the loops; but marginal 
cases must exist where an excessive length 
of bowel would be detrimental. 

The ileum has always been inserted into 
the urinary tract in an isoperistaltic fashion, 
the loop being rotated on its mesentery 
when the proximal end is to be brought 
up towards the right kidney. U-shaped 
loops and ring-plasties have been avoided. 
The proximal end of the loop is closed. We 
have been uncertain about the length of 
ureter to leave in situ both when it is nor- 
mal and when it is dilated and hyper- 
trophied. In most instances, the ureter has 
been divided just above the pelvic brim, 
but the more diseased ureter has been 
divided higher up, towards the renal pelvis. 
On the left side the ureter is brought 
through an opening in the mesocolon rather 
than around the descending or sigmoid 
colon. The uretero-ileal anastomoses have 
been made by the elliptical mucosa-to-mu- 
cosa technique using a single layer of con- 
tinuous 4-0 or 5-0 chromic catgut suture 
without any attempt being made to form 
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a tunnel. This has always been successful, 
neither leakage or stenosis having occurred. 
Reflux is possible but thus far has been 
overcome by the peristaltic action of the 
ileum. No attempt is made to place these 
anastomoses extraperitoneally to close the 
large gaps through which loops of bowel 
might pass and become strangulated. We 
prefer to leave these organs to find their 
own natural position rather than attempt to 
suture them in place. So far this has been 
successful, as none of these patients has de- 
veloped intestinal obstruction. If both kid- 
neys are present, the left ureter is brought 
through the mesocolon, and joined to the 
proximal closed end of the ileal loop which 
is then swung over to the right of the mid- 
line to permit insertion of the right ureter 
about two or three inches distal to the left. 

Disposal of the distal end of the loop 
depends on the operation at hand. For a 
ureteral bypass, the end of the ileum is 
anastomosed to an opening of similar size 
in the fundus of the urinary bladder by a 
single layer of continuous catgut suture. In 
men a cystotomy tube is left in place, and 
in women a urethral catheter. In patients 
with tuberculous vesical contracture the 
above procedure has not been successful. 
The stoma may stenose, but even when it 
does not do so, the urine drains poorly 
across the stoma. 

Finally, the patient’s urinary frequency is 
not relieved while the diseased bladder is 
still present. It must be remembered that 
these bladders are an inch to an inch and 
one half (2.5-3.75 cm.) in thickness, the 
wall consisting of hypertrophied detrusor 
muscle interspersed with a large amount 
of fibrous tissue. In two such patients three- 
quarters to four-fifths of the bladder had 
to be excised leaving little more than the 
bladder neck and a portion of the trigone. 
This subtotal cystectomy is now always 
performed at the first operation in this 
group of patients. The open end of the 
ileum is joined to the remainder of the 
bladder by a single layer of intestinal cat- 
gut suture reinforced with a few inter- 
rupted sutures when this appears to be 
indicated. A urethral catheter is left in- 
dwelling. Unless this catheter is large 
enough to accommodate the mucus 
secreted by the ileum, we now also protect 
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this suture line by a more proximal tempo 
ary drain. If the patient already has ha | 
a nephrostomy, this fistula serves the pu- 
pose very well. Otherwise, a temporar ° 
pyelostomy or ureterostomy tube is inserte: | 
and brought out through the patient’s flan} . 
Proximal drainage has been achieved b 
inserting a catheter in the proximal end c° 
the ileal loop and bringing this out extra- 
peritoneally through a stab wound in th: 
flank. 

In the third group of patients, in whon: 
total cystectomy and prostatectomy hav» 
been performed for carcinoma of the urin- 
ary bladder, the anastomosis of the ileum 
to the divided end of the membranou; 
urethra is difficult. In some patients th: 
urethra may even be hidden underneatl; 
the symphysis pubis. The distal end of the 
ileum is narrowed down to match the size 
of the urethra by interrupted sutures, one 
at each side, which attempt to invert rather 
than evert the mucous membrane. The ends 
of these sutures are left long enough to be 
brought through the pelvis and out in the 
perineum to be tied over a rubber drain 
and so anchor the bowel in place. Attempts 
have been made, with variable success de- 
pending on the exposure, to insert four in- 
terrupted sutures between the ileum and 
the urethra. A Foley catheter is left in- 
dwelling as a splint to drain the urine. 
Gentle traction on the balloon also aids in 
keeping the bowel down to the urethra. 
The difficulties and sometimes disasters en- 
countered in accomplishing a satisfactory 
ileo-urethral anastomosis overshadow all 
other complications. Proximal drainage may 
help in the future. 

Before considering postoperative compli- 
cations, we should point out one other prob 
lem. Although the insertion. of an ileal loop 
to bypass an obstructed ureter is not undul: 
shocking and may when indicated be per- 
formed on sick and elderly patients, th» 
other two operations—ileocystoplasty an! 
its adjunct, subtotal or total cystectomy-- 
are both time-consuming, hemorrhagic, an 
shock-inducing procedures. One patient ha‘! 
a total radical cystectomy and ileoneocystc - 
plasty with a measured blood loss of onl’ 
500 ml., but the average patient loses 150) 
to 2000 ml. and some perhaps more. Eve: 
with such adjuncts as hypotensive anz:s- 
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hesia, these operations will still be limited 
o younger patients in fairly good condition. 


2. Postoperative Complications. 


There were no serious complications with 
he ileal loop bypass for obstructed ureters, 
or should there be any since the require- 

iments to be met are technically simple. 
‘wo of the three patients in this group died 
ix and eight months after operation from 
carcinoma of the cervix. 

As has already been mentioned, ileocysto- 

; lasty for vesical contracture was followed 
hy stenosis at the ileovesical junction or it 
fails to relieve urinary frequency unless 
most of the diseased bladder is removed. 
leakage at the anastomotic site of ileum 
ind residual bladder neck and trigone oc- 
casionally occurred but was only temporary 
and without incident except in one patient, 
« woman upon whom subtotal cystectomy 
for tuberculous vesical contracture and total 
liysterectomy for fibroids were performed. 
This patient developed a_vesicovaginal 
fistula which failed to heal and later re- 
quired vaginal repair. No difficulty arose 


in the other nine patients in whom the distal 
cut end of the ileum was sutured to the 


bladder neck. 


Major complications were seen in the 
five patients who had total cystectomy and 
prostatectomy for carcinoma of the bladder 
where the ileum had been joined to the 
membranous urethra. The only operative 
mortality in the entire series occurred in 
this group. In the first of these five patients, 
gross leakage at the ileo-urethral suture 
line produced generalized peritonitis and 
evisceration. An attempt was made to de- 
tach the ileum from the urethra to bring 
it out to the abdominal wall. The shorten- 
ing of the ileum and distortion of appear- 
ance in the structures were such that the 
right ureter was inadvertently and unknow- 
ingly detached from the ileum. This was 
only discovered when urinary leakage per- 
sisted. Right nephrectomy was performed 
as a last resort on a very ill patient who 
soon succumbed. In the second and third 
patients of this group similar urinary leak- 
age at the ileo-urethral suture line took 
place, and, although temporary, probably 
played a part in these two patients also 
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eviscerating. In the fourth patient slight 
leakage took place, but the abdominal 
wound healed well. The second patient died 
of recurrent carcinoma in six months’ time, 
but the other three patients are alive and 
well after six and 12 months. There can be 
no doubt that inadequate drainage through 
the urethral Foley catheter, over which the 
ileo-urethral anastomosis is made, is due 
to inevitable obstruction of the catheters 
by mucus, permitting retention of urine in 
the lower end of the ileal loop; and that 
the leakage develops and is liable to persist 
as a result of this. Other factors contribut- 
ing to inadequate drainage are tension on 
the suture line due to a short mesenteric 
margin and a possible impairment of the 
blood supply of the ileal loop that may be 
prevented by careful surgery. The problem 
of mucus interfering with drainage, how- 
ever, must be met by improved and more 
proximal temporary urinary drainage as in- 
dicated in the previous section. This was 
applied in the last patient and no leakage 
took place. Once catheters are removed 
there is no further trouble with mucus in 
the urine in spite of the fact that it may 
continue to be present for as long as four 
years. 

Urinary infection has unfortunately been 
present in all 18 patients and could not be 
eradicated in any of them. Bouts of clinical 
pyelonephritis occurred in four patients in 
the early postoperative period. The majority 
of infections were due to coliform organ- 
isms. One patient, a paraplegic, had had 
recurrent episodes of pyelonephritis and 
cystitis for two years before ileocystoplasty. 
Although he had an exacerbation of this 
infection at the time of the operation, he 
has had only one overt attack during a 
three year period following the operation. 
Two other patients had resistant urinary in- 
fections postoperatively. One of these has 
had two bouts of pyelonephritis associated 
with the passage of renal calculi, one bout 
occurring one month and the other one 
year postoperatively. Two patients have de- 
veloped epididymitis postoperatively. The 
fourth patient to develop pyelonephritis did 
so following cystography. Ureteral reflux 
from the ileal bladder was certainly the 
cause of this infection which was very 
nearly fatal and precipitated a very severe 
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metabolic derangement which will be de- 
scribed later. Since that time, routine post- 
operative cystograms have been abandoned. 

One patient, who had an ileocystoplasty 
following subtotal cystectomy for neuro- 
genic bladder dysfunction, has a urethral 
diverticulum. Loss of sensation has pre- 
vented him from gaining urinary control; 
thus a collecting apparatus is still necessary. 
The condom drainage applied to the penis 
with Elastoplast adhesive has made the di- 
verticulum larger every year. This patient 
has now had to have a perineal urethros- 
tomy as a temporary diversion in prepara- 
tion for later repair of the diverticulum. 
This is a problem to be considered carefully 
before an ileocystoplasty is performed on 
a paraplegic. 


Ill. Mechanical Results. 


Ileocystoplasty will now be evaluated as 
regards prevention or relief of hydrone- 
phrosis, reflux, frequency of micturition and 
nocturia, continence and residual urine. 
Generally, the results have been excellent 
for all three groups. 


Hydronephrosis, which was present in 
thirteen kidneys before operation, was im- 
proved in all but one. None of the patients 
with previously normal kidneys has de- 
veloped hydronephrosis. Reflux, which is 
anatomically possible and which was 
demonstrated by retrograde cystography in 
two-thirds of the kidneys, does not appear 
to be a problem so far as we can de- 
termine. It is dangerous to test a patient 
for reflux because of the risk of infection. 


Bladder function is not altered in patients 
with normal bladders in whom the ileum is 
used only as a ureteral bypass. Following 
ileocystoplasty after subtotal cystectomy, 
adequate bladder function is attained one 
to two weeks after removal of the urethral 
catheter or three to four weeks after the 
operation. At first there may be some fre- 
quency and precipitancy, but continued 
adaptation takes place over a period of 
several weeks to several months until prac- 
tically normal bladder function is present 
with only occasional nocturia once a night. 
Good streams are the rule once continence 
is established. Seven out of ten patients 
who have had this operation have returned 
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to their previous occupations. Residu: | 
urine may be demonstrated by catheteriz: - 
tion or by x-ray in all patients and is of th: 
order of two to six ounces. Excretory ur - 
graphy in these patients shows that th» 
proximal end of the ileal loop acts as 1 
peristalting ureter while the distal en | 
dilates and acts as a reservoir which emptics 
without apparent reflux but which leaves 
a small amount of residual urine. Voidin z 
is stimulated by a lower abdominal sens» 
of fullness. Micturition may take place i 
one continuous stream or in two or three 
instalments. One patient was able to voi: 
twenty ounces in one continuous streani. 
An average performance is three to six 
ounces every two to six hours. 

Where ileoneocystoplasty has been per- 
formed after total cystectomy and prostatec- 
tomy in the male, there is only the external 
sphincter to rely upon for control of mic- 
turition, and as a result bladder function is 
less certain. Of the four patients who sur- 
vived operation, one remained totally in- 
continent and died of residual carcinoma 
eight months later. The second patient is 
completely continent and voids three to 
four times a day and occasionally once at 
night. The third and fourth patients void 
every one and a half hours to three hours 
during the day and have nocturia two to 
three times. They have sufficient precipi- 
tancy to require a portable urinal on im- 
portant social occasions. All three survivors 
have returned to their previous occupations, 
two as sheet metal workers, and one as a 
farmer. An important consideration in re- 
tention of urinary control is careful preser- 
vation of the external sphincter at operation. 
Apart from this we are not aware of any 
means whereby greater assurance of con- 


TABLE I. 


GROUP 1  Ileo-ureterocystoplasty 
(a) Post-irradiation ureteral obstruction 
(b) Ureteral obstruction from invasive 
-arcinoma of the cervix......... 


GROUP 2 


Type oF ILEAL SUBSTITUTION 


2 cass 


1 cas? 


Ileocystoplasty following subtotal 

cystectomy 

(a) Tuberculous contracture of the 
bladder with reflux and hydroureter 

(b) Intractable cystitis, later carcinoma 

(c) Neurogenic bladder dysfunction. .. . 


GROUP 3 


8 cass 
1 cas 

1 cas 
Ileoneocystoplasty following — total 
cystectomy and prostatectomy 


(a) Carcinoma of the bladder.......... 5 cass 
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tiaence may be achieved. In women, if the 
carcinoma is anywhere near the bladder 
neck, the urethra should be sacrificed in 
oder to prevent recurrence of disease. 
However, if the carcinoma is localized and 
avay from the bladder neck or trigone, a 
p rtial cystectomy may be all that is re- 
q tired. These problems make ileoneocysto- 
p asty so difficult in women as to be rarely 
ir dicated. 


IV. Metabolic Aspects. 


Fourteen of 18 patients presented are 
aive. Two of them have suffered severe 
electrolyte derangements. Eight others have 
shown hyperchloremia; only three have 
sl own any degree of acidosis. 

Table II summarizes the present status 
oi the cases under review. 

Severe electrolyte disturbances occurred in 
Case 1 (C.O. age 65). She was admitted with 
right-sided ureteral obstruction following high 
voltage radiation therapy of a Stage I car- 
cinoma of the cervix. She gave a 40-year 
history of chronic glomerulonephritis and on 
admission had left sided nephrolithiasis, al- 
buminuria and a non-protein nitrogen (N.P.N.) 
of 95 mg. %. In September 1955 a right sided 
uretero-ileocystoplasty was performed, using 
10 inches (25 cm.) of ileum to bypass the 
fibrotic ureteral obstruction. Postoperatively 
the patient’s N.P.N. steadily rose to 160 mg. % 
necessitating a left nephrolithotomy and tem- 
porary nephrostomy. The N.P.N. fell to 76 
mg. % and the patient was discharged with a 
low carbon dioxide combining power (CO, 
C.P.). On a high-fluid, low-salt diet she was 
able to return to work, but 14 months after 
operation she was readmitted with hyper- 
chloreemic acidosis and dependent cedema. The 
serum chloride level was 126.4 mEq./I., blood 
pH 7.22 and N.P.N. 76 mg. %. She was treated 
successfully with intravenous sodium bicarbon- 
ate. A cystogram and retrograde pyelogram re- 
vealed reflux up the ileal ureter with evidence 
of slight hydronephrosis and pyelonephritic 
clubbing of the minor calices. Coliform organ- 
isms predominated in urine cultures. Since this 
first readmission the patient has been in hyper- 
chloremic acidosis at least five times with 
serum chloride levels reaching as high as 125.5 
mEq./l. and CO,C.P. falling as low as 7.3 
mEq./l. During each admission the N.P.N. 
has been greater than 150 mg. %, reaching 
254 mg. % during one admission. In this patient 
the severely damaged kidneys are unable to 
deal with the chloride absorbed from the ileum 
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and this results in hyperchlorzemia and acidosis 
although the ileal segment in this patient is 
shorter (10 inches) than any other in the 
series and is used only as an internal conduit 
and not as a reservoir for urine. 

The second patient to develop a severe 
electrolyte disturbance was Case 7 (Table II, 
Miss M.T., age 32). This patient was admitted 
to the Toronto Hospital for Tuberculosis in 
December 1954 with a bilateral renal tuber- 
culosis. After a 20-month course of treatment 
with antituberculous drugs, it was felt that 
the disease was arrested. However, she was 
left with a contracted urinary bladder with 
ureteral reflux on both sides and frequency 
every 45 minutes during the day and every 
two hours at night. An ileocystoplasty was per- 
formed, the ureters being connected to a 22- 
inch (55 cm.) length of ileum which was 
joined to the fundus of the bladder. Six months 
after this operation, frequency had not been 
relieved. A cystogram revealed that very little 
opaque material entered the ileum and that 
the bladder capacity was unchanged. In June 
1956, the bladder was removed and the distal 
end of the ileal loop anastomosed to the blad- 
der neck. Postoperative cystography revealed 
right ureteral reflux and was followed by 
severe right-sided pyelonephritis. The patient 
was discharged in August 1956, with a voiding 
capicity of 280 ml. and frequency every two 
and a half to three hours daily and once or 
twice at night. In December, five months after 
the second operation, she was readmitted 
acutely ill with pyelonephritis, dehydration, 
hyperchloreemic acidosis and hypokalemia 
(see Table III). Despite treatment with intra- 
venous fluids, molar lactate and potassium 
citrate the serum potassium fell to 1.4 mEq./I.* 
During the next two weeks treatment with bi- 
carbonate and potassium (67 mEq./day) was 
carried out but the patient remained clinically 
ill and weak with moderate acidosis (CO,C.P. 
8-12 mEq./l.) and a serum potassium level 
which ranged between 2.3 and 3.2 mEq./I. 
It appeared difficult to correct the acidosis. A 
metabolic balance study was now carried out 
on electrolyte intake and output. After the 
patient had been observed for a week on a 
standard diet,t a diet supplement was given 
consisting of sodium and potassium citrate solu- 
tion containing 60 mEq. of each anion per 
day. There was almost immediate clinical im- 
provement. Over the next 14 days during 
which this supplement was used, the potassium 


*Combined oral and parenteral potassium during 
this period was 200-290 mEq./day. 


Lian standard diet contained 67 mEq. potassium 
daily. 
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ILEOCYSTOPLASTY 


TABLE III.—ILeocystoptasty CoMPLICATED BY PYELONEPHRITIS, ACIDOSIS AND HyPpoKALAMIA 


B.U.N.orN.P.N. Na Cl 


mg.% mEq./l. 





139 104 
138 96 


y 1956. 
tg. 1956. 


137 
139 
143 
141 
141 
147 


1958. . 
1959. 


retained in excess to that excreted amounted 
tc 844 milliequivalents (Table IV). The re- 


TABLE IV.—Porasstum BALANCE Stupy 
(Case 7, Miss M.T.) 


Serum K_ K intake K output K balance 
mkq. /l. mEq. mq. mEq. 


Jan. 18 2.4 63.0 

19 67.6 

20 67.3 

21 2.4 67.4 

22 64.6 
; 127.4 
123.0 
127 
127 
127 
126 
124 
127 
127 
126 
126. 
127 
127 


Date 


10.6 
+24.6 
+15.9 

0.5 
+ 9 
+81 
+80 
+87. 
+76. 
+85 
+81 
+64 
+61 .2 
+64 
98 +28. 
84 +42 
115 +12 
110. +16 


Hm 09 


NWNHOURWH NOL 
COUeKHNROMWONIWH 
SCUOSCNRONNDAWHEN 


“Ibo 


4.4 


14 days Total potassium retained 844.2 mEq. 
covery from severe illness with the above treat- 
ment was spectacular. During the past three 
years the patient has remained well and work- 
ing on a high-fluid, low-salt diet supplemented 
by 60 mEq. of sodium and potassium citrate 
a day. The cause of this patient’s metabolic 
disturbance three years ago is thought to have 
been the marginal renal function which be- 
came grossly impaired owing to pyelonephritis 
and unable to compensate for chloride re- 
absorption from the ileal loop. 

Conditions in a third patient afforded a 
unique opportunity of studying the absorption 
of the various urinary electrolytes by the ileal 
loop. A young man (Case 9, P.K. age 30) with 


(Case 7, Miss M.T.) 


24.1 


CO.C.P. K 

mEq./l. Remarks 
4.2 lleocystoplasty 
5.8 Revision of ileocystoplasty 
2.6 Discharged from hospital 


4 Readmitted with 
0 pyelonephritis, 
1 dehydration, 
8 acidosis and 
7 hypokalemia 


On metabolic 
balance study 
with Na & K supplement 
Well and working 
with Na & K supplement 


ot) PRN | Wee wr 


a history of right nephrectomy for tuberculosis 
presented with active tuberculosis of the re- 
maining kidney, vesical contracture and ure- 
teral reflux with hydronephrosis and also a 
stricture of the urethra. A preliminary left 
nephrostomy was performed. After six months 
of nephrostomy drainage and antituberculous 
drug therapy it was considered safe to proceed 
with the ileocystoplasty. The nephrostomy tube 
was left in place for some time after the opera- 
tion until adequate function of the newly 
formed bladder was ensured. This allowed 
analysis of the urine before and after traversing 
the ileal bladder (Fig. 2). 

Starting with the first postoperative day, 
24-hour urine samples from both the nephros- 


Fig. 2.—Subtotal cystectomy and ileocystoplasty 
after preliminary nephrostomy on Case 9, Mr. P.K. 
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Kidney urine 


Average of 19 estimations in 24 hour urines 


Fig. 3.—Comparison of kidney and ileal urine 
with respect to sodium and chloride ions in Case 
9, Mr. P.K. 


tomy tube and the urethral catheter in the 
ileal bladder were collected. Urine samples 
from both sources were analyzed for sodium, 
chloride, potassium, pH and specific gravity. 
The actual number of milliequivalents excreted 
by the kidney and reabsorbed by the ileal 
bladder is unknown, since there was no way 
of determining the volume of urine delivered 
to the ileal bladder. 

Figs. 3 and 4 show a comparison of concen- 
trations of sodium, chloride and potassium in 
milliequivalents per litre in 19 consecutive days 
of 24-hour urine collections from the kidney and 
in ileal bladder urine. More chloride than 
sodium was reabsorbed leaving an average con- 


Concentration in mEq./I. 


Average of 19 estimations in 24 hour urines 


Fig. 4.—Comparison of kidney and ileal urine 
with respect to potassium ions in Case 9, Mr. P.K. 


Heal bladder urine 


Vol 8 


centration of 30 mEq./I. less chloride thin 
sodium on passage through the ileal loop. T ie 
findings with potassium were of particular n- 
terest in view of the severe depletion in c.¢ 
patient. It was found that potassium like chl ir- 
ide is reabsorbed from the ileal loop. Te 
hypokalemia in our previous patient (M.?.) 
must, therefore, have been of prerenal and re: al 
origin, and due to acidosis and dehydraticn. 
Table V shows the average serum electrol: te 
readings before and after ileocystoplasty. Te 
reabsorption of chloride ions in excess of 
sodium ions is reflected in hyperchlorzemia. Tie 
carbon dioxide combining power is just belc w 
normal and does not show any difference in 
the two periods. Therefore, a compensated 
hyperchlorzemia exists. The preoperative and 
postoperative potassium levels are both normal. 


TABLE V.—AVERAGE SERUM ELECTROLYTES 


BEFORE AND AFTER ILEOCYSTOPLASTY 
(Case 9, Mr. P.K.) 


Postoperative 
7.37 

23.4 mEq./I. 

136.4 mEq./I. 

1. 

l. 


Preoperative 
pH 7.38 
CO.C.P. 23.2 
Na 138.3 
K 4.8 4.13 mEq. 
Cl 103.7 109.0 mEq. 
B.U.N. 19 21 mg. % 

Average of 7 Average of 22 

estimations estimations 


Three additional patients were studied 
in a similar fashion. Two of these patients 
also had solitary kidneys and at operation 
had proximal diversion of urine at both 
kidney and upper end of the ileal bladder 
and one patient with two kidneys had a 
tube in the proximal end of the ileal loop. 
These cases therefore allowed analysis of 
pre-ileal and post-ileal urine. 

The results in one case showed that 
sodium and chloride ions were reabsorbed 
milliequivaient for milliequivalent and that 
potassium was consistently absorbed, as was 
the case with Mr. P.K. 


The second case confirmed the consistent 
absorption of potassium from the ileal loop 
but gave inconsistent results for sodium and 
chloride ions which were variably secret +d 
or reabsorbed. Most of the urine drain :d 
from the proximal tube, and it may be that 
the scant samples of urine collected frcm 
the urethral catheter were not represen a- 
tive. 

The third case also confirmed the :e- 
absorption of potassium. In observatio 1s 
made when sufficient urine was collect :d 
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from both catheters to be representative, 
the results of sodium and chloride estima- 
tions showed reabsorption of chloride in 
e-cess of sodium. 

Ten of the 14 survivors have shown a 
d-gree of hyperchloreamia at one time or 
aiother, Five have had lowered carbon 
d oxide combining powers. Of the 10 with 
h perchloremia, eight have at least mod- 
e ate renal insufficiency, five having only 
oie kidney. Of the five with acidosis all 
hive moderate to severe renal damage, with 
fixed specific gravities of urine at 1.012 to 
1014. One patient has shown persistent 
hyperchloremic acidosis and another per- 
sstent hyperchloremia without acidosis 
despite medical therapy consisting of high 
fliid intake, salt restriction and alkali ad- 
ministration. Both of these patients have 
sgnificant renal impairment. The remain- 
ing eight patients have had only transitory 
electrolyte aberrations which have _re- 
sponded to treatment. 

These patients have been placed on a 
high-fluid, low-salt diet immediately fol- 
lowing operation. Supplementary — oral 
sodium and potassium citrate or carbon- 
ate are given only if indicated by the serum 
electrolyte levels. This diet should ensure 
the safest urine possible: that is, one of a 
low specific gravity, low salt content with 
cation replacement and prevention of de- 
hydration. However, potassium replacement 
should not be necessary if adequate water 
intake is maintained. 


DiIscussION 


The first section of this publication dealt 
with absorption studies in dogs of the 
changes in urine instilled into isolated loops 
of ileum. It was found that the volume of 
urine changed depending upon the specific 
gravity of the urine: urine of low specific 
gravity being reabsorbed and urine of high 
specific gravity being diluted by intestinal 
secretions. Sodium and chloride absorption 
varied with the concentrations of these ions 
for urines of similar specific gravity but was 
greatly modified by alterations of urinary 
specific gravity. For the same concentration 
of sodium and chloride, urine of high 
specific gravity showed much less absorp- 
tion than did that of low specific gravity. 
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The ileum reabsorbed more chloride than 
sodium at all concentrations of these ions 
and independent of specific gravity. Potas- 
sium and urea were both reabsorbed in 
linear relation to their concentration, and 
more with urine of low specific gravity 
than with that of high specific gravity. 
These results are similar to those reported 
in experiments on the colon, except that 
potassium is reabsorbed by the ileum. The 
pathogenesis of hyperchloremic acidosis 
when it does occur with the use of ileum in 
the urinary tract is, therefore, similar to 
that in ureterocolic anastomoses. 

This second section presents our observa- 
tions on 18 ileocystoplasties. It is evident 
from these observations that not only is 
there a tendency towards hyperchloremic 
acidosis when urine traverses ileal loops but 
also that hypokalemia, so chronic and 
constant in ureterosigmoidostomies, may 
occur in patients with ileocystoplasties. 

There is less clinical evidence of hyper- 
chlorzemic acidosis occurring with ileocysto- 
plasties than with ureterosigmoidostomies. 
Ferris and Odel? in 1950 found in a study 
of 141 patients with bilateral ureterosig- 
moidostomies, that 79% had __hyper- 
chloreemia and 80% acidosis. In 1953, Wil- 
son*® reported a case of uretero-ileostomy 
where hyperchloreemic acidosis developed. 
Since then, others have reported similar 
problems with ileal conduit procedures. In 
1958, Johnston and Rickham‘ reported 31 
cases of uretero-ileostomy in children. Three 
of these children developed severe hyper- 
chlorzemic acidosis, two of the three having 
had very poor preoperative kidney func- 
tion. A fourth report came from Moonen® 
in Holland who reported that 50% of ileo- 
cystoplasties performed for genito-urinary 
tuberculosis led to electrolyte disturbances 
during the first postoperative months. On 
the other hand, many favourable results 
of the use of ileum as a bladder supplement 
or substitute with fewer instances of elec- 
trolyte upsets have been described. In 1957, 
Bricker® reappraised 175 uretero-ileostomies 
none of which was followed by hyper- 
chloreemic acidosis, and hyperchloreemia 
occurred only occasionally. However, all 
the ileal conduits in Bricker’s series were 
very short, seven to eight inches (17.5-20 
cm.) in length, and all emptied on to the 
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abdominal wall. Additional favourable ref- 
erences are found in articles by Read and 
Hurwitz,’ Pyrah,* and Stamey and Scott.® 
In 1956, Wells” compared the results as 
regards electrolytes of Jacobs’ and Stir- 
ling’s'! ureterocolic anastomoses with a 
series of ileal ureterostomies. He found a 
50% fall in the incidence of acidosis; the 
incidence of hypokalemia was essentially 
the same in the two groups. 

The observations presented in our series 
confirm the recorded reports of Johnston 
et alt and Moonen’ concerning the ten- 
dency towards hyperchloreemic acidosis 
when segments of small bowel are inter- 
posed in the urinary tract. The relation be- 
tween electrolyte balance and renal func- 
tion is clear: the incidence of imbalance 
rises with the degree of renal insufficiency. 
Two patients with moderate renal damage 
preoperatively have not suffered any meta- 
bolic derangements. Nevertheless, the evi- 
dence in this review indicates that electro- 
lyte disturbances tend to occur in those 
patients with kidneys which are not able 
to compensate for the absorption of urinary 
constituents from the ileum. Also well 
demonstrated is the fact that episodes of 
pyelonephritis may be attended by severe 
metabolic disturbances. More accurate 
quantitative assessment of renal function of 
these patients preoperatively might have 
given a closer correlation with subsequent 
events. 

The etiology of the metabolic disorders 
has been made clear in a review by 
Stamey.'* It is established that there is a 
preferential absorption of chloride ions in 
excess of sodium ions from the ileum. Even 
when the absorption of these two electro- 
lytes is milliequivalent for milliequivalent, 
the absorbed mixture is acidotic since the 
normal ratio of sodium to chloride in the 
serum is 1.0 to 0.7. In addition, there is a 
greater sodium space in the body than 
chloride space, the chlorides being mainly 
extracellular. The presence of polyvalent 
anions in the urine, especially phosphate, 
enhances chloride absorption. The kidneys, 
if normal, attempt to combat the resultant 
hyperchloremia by elaborating more am- 
monia to excrete with the excess acids, thus 
establishing the opportunity for intestinal 
absorption of ammonium chloride as well 
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as sodium chloride. When absorbed, te 
ammonium chloride is converted to ur2a 
and hydrochloric acid, elevating the blood 
urea nitrogen and depressing the carb 
dioxide combining power. The constant ¢ 
sorption of sodium chloride leads to 
osmotic diuresis with obligatory polyur ; 
cellular dehydration and potassium  ¢ 
pletion. The kidneys lose potassium w : 
this diuresis and are, therefore, establi:! 
ing a vicious circle since hypokalemia 
nephrotoxic, tending to produce further i: 
pairment of renal function. If the kidne vs 
are defective preoperatively, loss of pure 
renal potassium as well as an inability to 
deal with an otherwise compensatable hy- 
perchloremia may be the cause of most of 
the serious metabolic upsets with ileocysto- 
plasties. 

We conclude that ileocystoplasty is 
superior to ureterosigmoid transplantation 
in respect to metabolic disturbance, and 
that the use of ileum in the urinary tract 
as an internal conduit is well tolerated. 
Even the use of ileum to replace all or a 
portion of the urinary bladder, retaining 
the urethra as a continent exit for the urine, 
has been found mechanically satisfactory 
and metabolically acceptable. We do not 
think there is any justification for ileal con- 
duit operations to the skin in patients who 
have an intact urethra with sphincter con- 
trol. If this is not the case but rectal control 
is present, ureterosigmoid transplantation 
is still a fair compromise now that medical 
control of the attendant metabolic disturb- 
ance is better understood. 


SUMMARY 


This is the second of two sections an 
deals with the surgical features and met: 
bolic aspects of 18 cases in which ilev 
was used to remodel the urinary tra 
These cases are divided into three grou 
consisting of three patients with urete 
ileocystoplasties, 10 with ileocystoplasti s, 
and five with ileoneocystoplasties after to 
cystectomy for carcinoma. 

There were early surgical problems w 
urinary fistula at the ileo-urethral anas 
mosis in the group in which compl: 
cystectomy was performed. Proximal div 
sion of urine and an improved technig 1e 
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of distal ileo-urethral anastomosis have 
overcome this problem. The incidence of 
ascending pyelonephritis was low in spite 
of the fact that asymptomatic urinary in- 
fection is the rule, with coliform organisms 
p: edominating. Satisfactory relief of hydro- 
n-phrosis has been usual. Urinary control 
h.s been excellent, enabling patients to 
return to their previous occupations. 


Ten of the 14 survivors have had hyper- 
cl loreemia and five have had a lowered 
c:rbon dioxide combining power. The ma- 
jo‘ity of these patients have moderate renal 
inipairment with specific gravity fixed at 
1. )12 to 1.014. One patient, who has chronic 
hperchloreemic acidosis, has very poor 
renal function. Another patient had an epi- 
s‘de of hyperchlorzemic acidosis associated 
w:th a severe bout of pyelonephritis. During 
this she also had a severe depletion of body 
potassium. Eight patients have had only 
transient electrolyte disturbances which 
have responded satisfactorily to treatment 
with oral supplements of sodium and potas- 
sium citrate. 


In four patients the urinary electrolytes 


were studied before and after the urine 
passing through the ileal loop. The results 
confirm the observations reported in our 
animal experiments. There was a preferen- 
tial absorption of chloride ions in excess of 
sodium ions which we believe accounts for 
the tendency to hyperchloremia in most 
patients, and the gross temporary acidosis 
in one patient and persistent acidosis in an- 
other. In the animal experiments it was 
shown that potassium was reabsorbed by 
the ileum; this has been found to be true 
also in these clinical studies. Hypokaleemia, 
which occurred in one of our patients, is, 
therefore, not due to washing away of 
potassium from the ileal loop but is of pre- 
renal and renal origin just as in uretero- 
sigmoidostomies. 


Our conclusion is that the ileum has a 
definite although limited use in remodelling 
the urinary tract. It is excellent for re- 
placing the ureter and most of the bladder 
in tuberculous contracture and has a limited 
use after total cystectomy for carcinoma. 


Where defects of urethra and sphincter 
control prohibit ileocystoplasty, we would 
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still consider ureterosigmoid transplantation 
before submitting a patient to an ileal con- 
duit to the skin. 


ACKNOWLEDGMENT 


The authors are grateful to Professor J. A. 
Dauphinee for supervision and help with our 
experimental studies, to Dr. E. R. Yendt and Dr. 
J. C. Laidlaw for the electrolyte balance study 
carried out on one of our patients in the Metabolic 
Unit, and also to Miss E. G. Stagg and Mr. H. L. 
Vanesche for technical assistance and Dr. G. L. 
Gale who assisted with the tuberculous cases. 


REFERENCES 


1. Kerr, W. K., Kerestecr, A. G., Kyxe, V. N.: 
Ileocystoplasty, A. Experimental studies on 
electrolyte behaviour, Canad. J. Surg., 3: 
35, 1959. 

2. Ferris, D. O. AND Opex, H. M.: Electrolyte 
pattern of the blood after bilateral uretero- 
sigmoidostomy, J. A. M. A., 142: 634, 1950. 

3. Witson, A. O.: Hyperchlorzemic acidosis fol- 
lowing implantation of ureters into an iso- 
lated loop of ileum, Lancet, 1: 1178, 1953. 

. Jounston, J. H. aNp RickHaM, P. P.: Compli- 
cations following ureteroileostomy in child- 
hood and the use of cutaneous ureterostomy 
in advanced lesions, Brit. J. Urol., 30: 437, 
1958. 

. Moonen, W. A.: Stricture of the ureter and 
contracture of the bladder and_ bladder 
neck due to tuberculosis: their diagnosis 
and treatment, J. Urol., 80: 218, 1958. 

. Bricker, E. M., ButcHer, H. R. anp Mc- 
AFEE, C. A.: Reappraisal of ileal segment 
substitution for the urinary bladder, Sur- 
gery, 42: 581, 1957. 

. Reap, G. R. ano Hurwitz, A.: Ureteroileos- 
tomy, an efficacious method of urinary di- 
version: report of six cases, New England 
J. Med., 252: 341, 1955. 

. Pyran, L. N.: The use of ileum in urology, 
Brit. J. Urol., 28: 4, 1956. 

. STAMEY, T. A. AND Scott, W. W.: Uretero- 
ileal anastomosis, Surg. Gynec. & Obst., 
104: 11, 1957. 

. WELLs, C.: The use of the intestine in urology, 
Brit. J. Urol., 28: 4, 1956. 

. Jacoss, A. AND STIRLING, W. B.: Late results 
of ureterocolic anastomosis, Brit. J. Urol., 
24: 259, 1952. 

2. Stamey, T. A.: The pathogenesis and impli- 
cations of the electrolyte imbalance in 
ureterosigmoidostomy, Surg. Gynec. & 

Obst., 103: 736, 1956. 


RESUME 


Cet article fait suite 4 un autre publié anté- 
rieurement dans ce journal et traite de laspect 
chirurgical et métabolique de 18 malades chez qui 
on employa une anse de gréle dans la réfection 
des voies urinaires. La série se divise en trois 
groupes: trois malades ayant subi une urétéro- 
iléo-cystoplastie, dix une iléo-cystoplastie et cing 
une _ iléo-néocystoplastie aprés cystectomie totale 
pour cancer. 

Les fistules urinaires au niveau de l’anastomose 
iléo-urétrale présentérent un probléme chirurgical 
tot au cours du traitement de ceux chez qui on 
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pratiqua une cystectomies compléte. Le détourne- 
ment du flot urinaire en amont ainsi qu'une amé- 
lioration dans la technique de |’anastomose eurent 
raison de cette difficulté. La fréquence des pyélo- 
néphrites ascendantes fut moins élevée que celle 
que lon trouve dans les anastomoses urétéro- 
coliques, bien que les infections urinaires ot pré- 
domine le colibacille soient souvent silencieuses. 
Dans la plupart des cas ’hydronéphrose fut sou- 
lagée. La continence urinaire devint excellente per- 
mettant le retour des malades 4 leurs occupations 
antérieures. 

Dix des 14 survivants ont fait de ’hyperchloré- 
mie et cing ont subi une diminution de la réserve 
alcaline. La plupart d’entre eux ont une fonction 
rénale hypothéquée et secrétent une urine dont la 
densité est fixée 4 environ 1.012 ou 1.014. Lun 
deux, qui fait de l’acidose hyperchlorémique, pos- 
séde une fonction rénale des plus pauvres. Une 
autre a traversé une phase d’acidose hyperchloré- 
mique et de déficit potassique prononcé au cours 
d'une attaque grave de pyélonéphrite. Huit malades 
n’ont subi qu'un déséquilibre électrolytique transi- 
toire corrigé par l’administration orale a suppleé- 
ment sodique et potassique sous forme de citrates. 
Dans quatre cas on a étudié les électrolytes uri- 
naires avant et aprés leur passage au travers l’anse 


URETEROINTESTINAL 
TRANSPLANTATIONS* 


“. . . Two major complications have seriously 
curtailed the application of ureterointestinal 
anastomosis: (1) renal infection and hydro- 
nephrosis and (2) electrolytic imbalance due 
to the absorption of urinary constituents by 
the intestinal mucosa.¢ It is now appreciated 
that the ultimate mortality from renal infection 
and hydronephrosis is so large that any possible 
gain in the survival rate after radical cancer 
operations that necessitate ureterointestinal 
transplantations may be nullified by the urinary 


*PEeNG, B., MorALEs, P. A. AND Hortcukiss, R. S.: 
Comparative studies on ureterorectal sigmoidos- 
tomy, ureteroileal sigmoidostomy and _ uretero- 
ileocecal sigmoidostomy, J. Urol., 82: 462, 1959. 


7CreEEvy, C. D.: Observations upon the absorption 
of urinary constituents after uretero-sigmoidostomy. 
The importance of renal damage, Surg. Gynec. & 
Obst., 95: 589, 1952. 
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iléale. Les résultats ont confirmé l’observation  e- 
cueillie au cours de lexpérimentation anim: e, 
que l’absorption des ions de chlore s’établit le 
préférence a celle des ions de sodium. Ce dé é- 
quilibre expliquerait la tendance de ces mala: es 
a lhyperchlorémie de méme qu’a l’acidose tem, 0- 
raire chez l’un d’eux et persistante chez un aut e. 
Liiléon réabsorbe le potassium chez Thum. in 
comme chez l’animal, tel que l’avaient démon ré 
les expériences de laboratoire. L’hypokalién ie 
d'une de ces malades n’est donc pas le résul at 
dune perte de potassium dans lanse iléale; m iis 
cette perturbation remonte au contraire a we 
origine rénale ou pré-rénale tout comme dans _ es 
cas d’urétéro-sigmoidostomie. 

Liiléon posséde donc une importance limi ¢e 
mais bien établie dans la plastie des voies u/i- 
naires. Il remplace bien Turetére et la pus 
grande partie de la vessie dans les cystites tub:r- 
culeuses avec contraction vésicale. I] peut aussi 
servir aprés cystectomie totale dans les cas de 
cancer, Lorsqu’une malformation de lTurétre ou 
un défaut du mécanisme régulateur du sphincter 
empéche le recours a l’iléo-cystoplastie, les auteurs 
préférent lurétéro-sigmoidostomie a l’implantation 
dune anse de gréle isolée, abouchée a la peau. 


tract complications. Clinical ill effects resulting 
from electrolytic imbalance have contributed to 
an unappealingly high incidence of invalidism. 
Consequently, ureterointestinal transplantation 
is falling into disfavour and the acceptability of 
procedures such as total cystectomy and other 
forms of exenteration for pelvic cancer is being 
jeopardized. Surgeons have accordingly been 
forced to resort to uretero-ileostomy types of 
transplantation, which however require ©n 
additional stoma and a cumbersome urine ccl- 
lecting appliance. 

“Ureterointestinal transplantation is appli:- 
able not only for malignant neoplasms of the 
bladder and extensive tumors in the female 
pelvis, but has also been the procedure >f 
choice in bladder exstrophy, extensive vesic )- 
vaginal fistulas, and certain types of urina-y 
incontinence not satisfactorily controlled | y 
conservative measures. Improved types of ur>- 
terointestinal anastomosis which might have 
less serious disadvantages would obviously |e 
a major contribution in surgery.” 
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GALLSTONE ILEUS 


GALLSTONE ILEUS 


ROBERT B. ANDREW, M.D., F.R.C.S.[C], F.A.C.S.,* Riverside, Ont. 


|\OWEL OBSTRUCTION due to a large gallstone 
lecoming impacted somewhere along the 
course of the gastrointestinal tract is a 
\ell-known clinical syndrome. It is not the 
| urpose of this paper to conduct a statistical 
survey of the literature, to conjecture as to 
tie mechanism of transfer of gallstone to 
iatestinal lumen, or indeed to review in 
cetail the symptomatology, diagnostic cri- 
teria or therapy of the disease. Rather, it 
is hoped, by means of brief case illustra- 
tons, to recall the bizarre clinical course 
ind to illustrate some of the radiographic 
«ppearances which may suggest a correct 
preoperative diagnosis. As will be shown, 
it is with those patients in whom conserva- 
tive management has been prolonged that 
the mortality rate is high, whereas early 
diagnosis and early operative intervention 
lead to a satisfactory outcome. 

The author, who had previously seen 
only one patient with gallstone ileus, be- 
came more aware of this condition when 
he operated with an incorrect. diagnosis 
upon the first patient (Case 1) in the winter 
of 1955. This led to a more accurate appre- 
ciation of the symptoms and findings in 
Cases 5, 6 and 7 during the following three 
and a half years. The remaining three 
histories (Cases 2, 3 and 4), presented 
with the kind permission of the attending 
surgeons, were selected chiefly for the pur- 
pose of illustrating certain other radio- 
graphic appearances which may be en- 
countered. 


Case 1.—Mrs. E.T., an 81 year old grand- 
mother, had experienced no significant recent 
illness until some six weeks before admission. 
At that time she complained of upper abdo- 
minal discomfort, nausea and occasional vomit- 
ing. Six days before hospital admission the 
vomiting became more frequent, bowel move- 
ments ceased, and abdominal distension began. 

The patient, however, refused medical at- 
tention until the day of admission. A diagnosis 
of bowel obstruction was readily made and a 
flat film of the abdomen was taken. The clinical 


“Author’s address: 1455 Wyandotte St., Riverside, 
Ont. 


! 

Fig. 1—Case 1. The radiograph suggested an 
obstruction in the splenic flexure of the colon, A 
review of the films after operation suggests that a 
calculus is shown in the small bowel overlying the 
colon. 


impression of obstruction high in the left 
bowel seemed supported by the passage of 
sanguineous material per rectum. Sigmoido- 
scopic examination was negative. Barium in- 
troduced by enema was arrested at the splenic 
flexure (Fig. 1). There now seemed to be little 
doubt that a neoplasm of the transverse colon 
was present, producing the obstruction. Plans 
for colostomy were completed. Because of the 
poor condition of the patient it was necessary 
to delay long enough for adequate preparation. 


It is anticlimactic to state that there was no 
colon lesion. A large gallstone was found im- 
pacted in the mid-ileum and was removed. The 
patient’s condition deteriorated rapidly and she 
died 18 hours after operation. Extensive cor- 
onary atherosclerosis was present on _post- 
mortem examination. Review of the films sug- 
gests that a calculus is shown in the small 
bowel overlying the splenic flexure. 


Case 2.—Mrs. M.R., a 76 year old woman 
had survived 12 years after an abdomino- 
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Fig. 2a 


Fig. 2a.—Case 2. Calculus in the gall-bladder. Fig. 2b.—Case 2. The calculus is lodged 


at the colostomy opening. 


perineal resection for cancer of the rectum. 
It had been known for several years that there 
was a large calculus in the gall-bladder (Fig. 
2a). An attack of upper abdominal pain and 
vomiting, suggestive of early small bowel ob- 
struction, resulted in her admission to hospital. 
A scout film of the abdomen revealed that the 
large calculus was no longer in the right upper 
quadrant but had passed into the small bowel. 
The patient was observed carefully for signs 
suggesting complete obstruction or vascular 
impairment, the progress of the stone being 
followed by daily radiographs. Three days after 
admission it had reached the colostomy stoma 
where it was removed digitally (Fig. 2b). 
The patient recovered, to die two years later 
from a ruptured aortic aneurysm. 


Case 3.—Radiographs taken over a 10 year 
period had shown multiple gallstones in Mrs. 
M.B., a 66 year old woman, who had repeated 
attacks of biliary colic. She was admitted to 
hospital with acute right upper quadrant pain. 
Three days after the onset the typical lesions 
of herpes zoster appeared over the distribution 
of the ninth and tenth right intercostal nerves. 
Three months later she was readmitted after 
24 hours of vomiting, crampy abdominal pain 
and distension. A diagnosis of small bowel 
obstruction was made. X-ray examination re- 
vealed distended small bowel with a radio- 
opaque calculus in the left lower quadrant 


(Fig. 3). Barium enema examination was 
negative. As well, stones were present in the 
right upper quadrant. The small bowel obstruc- 
tion became complete. Laparotomy resulted 
in removal of a stone from the upper ileum. 
The patient did well, returning four years later 
for cholecystectomy and removal of a gallstone 
from the common bile duct. 


Case 4.—Mrs. A.F., 80 years old, had been 
aware of subcostal pain and obstipation for 
six months. For six years she had received 
periodic hypodermic injections for “gall-bladder 
attacks”. For the past two weeks the colicky 
abdominal pain had become increasingly 
severe. There had been repeated vomiting and 
total constipation. The abdomen had become 
distended but not tender. 

Scout films of the abdomen revealed a bow: 
pattern suggestive of small bowel obstruction. 
Further, the radiologist recognized the presence 
of free air in the biliary tree (Fig. 4). A 
correct preoperative diagnosis of cholecyst»- 
duodenal fistula and gallstone ileus was mad>, 
and, after adequate preoperative preparatio., 
an impacted stone was removed from mi |l- 
jejunum. The patient made a satisfactory r>- 
covery. 


Case 5.—Mrs. E.T., an 86 year old resident 
of a nursing home, had never complained, un il 
her recent illness, of indigestion of any typ>. 
She was first seen two weeks before hospit il 
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Fig. 3.—Case 3. A large calculus is shown in the 
lert lower quadrant. 


admission when she complained of diffuse 
abdominal pain, occasional vomiting and diar- 
rhoea. Symptomatic therapy for gastroenteritis 
was prescribed. Over the next two weeks 
vomiting continued intermittently; she was able 
to tolerate some fluids. Bowel movements oc- 
curred only with enemata. 

Because of the persistence of the vomiting, 
hospital admission was arranged under a tenta- 
tive diagnosis of gastric neoplasm. On repeated 
examination of the abdomen over the two 
week period there was no distension, tender- 
ness, masses or other abnormal findings sug- 
gestive of a significant intra-abdominal lesion. 
Her moderately dehydrated state was corrected 
with intravenous fluids, intermittent vomiting 
persisting meanwhile. 

An upper gastrointestinal series was carried 
out and a set of films obtained which may be 
unique. It appears that the barium arrived at 
the duodenum just as a large gallstone passed 
from gall-bladder to bowel (Fig. 5a, b, c). 
Barium and air are seen in the biliary tree. 
Subsequent films show that the stone was 
moving down the small bowel. It was thought 
that if this stone spontaneously passed into 
the large bowel, operation would not be 
necessary. The stone, however, became im- 
pacted (Fig. 5d), vomiting became more 
frequent, and, as a result, laparotomy was 
carried out and the stone removed from the 
small bowel. The postoperative course was 
satisfactory, and two and a half years later 
the patient has had no further complaints 
re'ative to the gastrointestinal tract. 


GALLSTONE ILEUS 


Fig. 4.—Case 4. The bowel pattern suggests small 
bowel obstruction. There is air in the biliary tree. 


That this is a syndrome to be considered 
in the elderly female patient with findings 
suggestive of atypical complete or incom- 
plete bowel obstruction is borne out by the 
final two protocols. 


CasrE 6.—Mrs. M.N. is a 92 year old German 
woman who has only a nodding acquaintance 
with the English language. None of her at- 
tending physicians is fluent in German, so that 
details of the history are obscure. However 
it is sufficient to know that she is 92 and ad- 
mitted with a six day history of intermittent 
vomiting and abdominal pain, suggesting an 
incomplete small bowel obstruction. Her ab- 
domen was slightly distended, with question- 
able tenderness. There was an _ incarcerated 
non-tender mass the size of a small egg in 
the right femoral ring (a so-called “red her- 
ring’). A flat film of her abdomen showed 
dilated small bowel (obstruction or paralytic?) 
and a right paravertebral calcification (a stone 
in the renal pelvis?), (Fig. 6). Pulse, respira- 
tions, temperature and blood examinations were 
normal. 


The patient was presented at rounds and 
numerous diagnoses were suggested. However, 
it was decided that there was sufficient clinical 
evidence to justify a preoperative diagnosis of 
gallstone impacted in the jejunum. Her general 
condition was optimum and would probably 
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Fig. 5c Fig. 5d 


Fig. 5a, b, c.—Case 5. A unique set of films showing the passage of a gallstone from 
the gall-bladder to the duodenum. Fig. 5d.—Case 5. The stone subsequently became impacted 
in the small bowel. . 


deteriorate if operation were delayed while recognition of this condition. In July 1959, a 
awaiting spontaneous passage of the stone. 66 year old woman was treated in hospital for 
Early operation was undertaken by Dr. N. 
Alewick and the author, and a large stone was 
removed from the upper jejunum. A smooth 
postoperative course followed. The calcification 
seen in the radiograph was not the gallstone. 


17 days for abdominal pain and vomiting 
Gastric suction corrected the vomiting, but t 
latter recurred when suction was_ stoppe 
Intravenous fluids were administered but 1 
of sufficient volume or composition to maint: i 
si easy ies ; her protein and electrolyte balance. Inducti 
Case 7.—Since the original presentation of : 

this paper the author has seen another patient of an anzsthetic for exploratory laparotor y 
(Mrs. L.L.) with this syndrome, and has been led to cardio-circulatory collapse and the ope : 
impressed further by the need for early _ tion was cancelled. 
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Careful enquiry into her past history dis- 
closed the digestive disturbances that one 
associates with gall-bladder malfunction. Re- 
vew of repeated abdominal films left little 
doubt that the patient had a mechanical small 
bowel obstruction and one small gas shadow 
it the hepatic region suggested air in the 
b liary tree to the author. 

When it had been decided that her general 
condition was as good as one could expect, 
l:parotomy was performed, and a large stone 
r-moved from the distal ileum. However, car- 
d.ac standstill occurred. (There was evidence 
© coronary atherosclerosis on previous electro- 
c wdiograms ). Cardiac massage was done trans- 
thoracically but the patient failed to regain 
consciousness, dying one and a half hours after 
0eration. 

Had the attending physician been aware of 
the existence of the syndrome of gallstone ileus, 
aad interpreted the clinical and radiographic 
findings with this diagnosis as a considered 
possibility, operation could have been per- 
formed two weeks earlier, probably with a 
successful outcome. 


DISCUSSION 


In the past three and one-half years the 
author has attended four patients with gall- 
stone ileus. In the first case failure to make 
a correct diagnosis where one could have 
been made, led to an increased interest 
in this syndrome. Subsequently three other 
patients were seen in whom a correct pre- 
operative diagnosis was possible when all 
the available facts were considered in 
proper perspective. 

One should suspect the diagnosis of 
gallstone ileus in an elderly female who may 
or may not give a digestive history sug- 
gesting “gall-bladder disease”, who presents 
herself with the clinical picture of “incom- 
plete small bowel obsctruction”. The onset 
is characterized by vague abdominal dis- 
comfort, perhaps more pronounced in the 
right upper quadrant, with accompanying 
anorexia or nausea. This may persist for 
several days (Case 5) or weeks (Case 1). 
Probably at this time there is a low-grade 
cholecystitis when the large calculus is 
eroding through gall-bladder and bowel 
walls. Vomiting begins. At first some, and 
eventually all, oral intake is returned. 

Systemic signs may be remarkably mild 
initially. Fever is uncommon. The signs 


GALLSTONE ILEUS 


Fig. 6.—Case 6. There is dilatation of small 
bowel, a calculus in the right kidney and many 
areas of calcification, none of which were produced 
by the stone which in this case is not shown. 


of impending shock that one finds in ob- 


struction high in the small bowel due to 
volvulus or vascular impairment are absent. 
Abdominal examination may reveal nothing 
more than slight distension. Laboratory 
findings are equivocal. It is here that 
“search” films of the abdomen may reveal 
the diagnostic clue. Certainly no harm can 
result from such an investigation in the 
elderly patient, and the diagnostician may 
be richly rewarded by its frequent use. 
Radiographs should always be taken with 
the patient in both recumbent and upright 
positions, care being taken to show the 
entire abdomen from diaphragm to peri- 
neum. The following findings may be 
present: 

1. Gas and/or fluid in dilated small bowel 
with little or no gas in the large bowel. 

2. A radio-opaque shadow, _ usually 
several centimetres in diameter, suggestive 
of a gallstone in other than the right upper 
quadrant, with or without other stones in 
the gall-bladder area. 

3. Radiolucent shadows in the hepatic 
region outlining the biliary tree, which are 
practically diagnostic of a fistula between 
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gall-bladder (or common bile duct) and 
the gastrointestinal tract. Barium may fill 
the duct if given orally. 

The diagnosis having been established, 
clinical judgment determines how long one 
may continue with non-operative manage- 
ment. As in Case 2 the stone may move into 
the large bowel and be passed per anum 
or removed digitally. This would seem to 
be an infrequent event, and early operation 
should be carried out as soon as the pa- 
tient’s general condition permits. The opera- 
tor should remove the stone from the bowel 
and should disregard the gall-bladder and 
fistula. Whether cholecystectomy should 
be performed three months later will de- 
pend on the assessment of the patient's 
condition, and on whether cholecystograms 
show persistent stones in the gall-bladder 
or fistula. 


CONCLUSION 


Let it be emphasized that this diagnosis 
be considered in the elderly female with in- 
complete small bowel obstruction. Early 


diagnosis leads to early, adequate and re- 
warding therapy; delay is accompanied by 
a high mortality rate in the ancient age 
group. There can be no question that a 
desperately ill grandmother is more than 
entitled to an early return to her accus- 
tomed rocking chair before the flickering 
TV. 


SUMMARY 


An attempt has been made by means of 
case illustrations to remind the reader of 
the syndrome of gallstone ileus, that this 
diagnosis should be considered in the 
elderly female with small bowel obstruction, 
and that minimal conservative management 
be replaced by early surgical intervention. 


The author appreciates the permission received 
from Dr. John Maus (Case 2), Dr. John Kelly 
(Case 3) and Dr. J. S. Young (Case 4) for use of 
their patients’ protocols in this presentation. 


RESUME 


L’auteur présente les résumés de sept histoires de 
cas. 

Le premier est celui d’une femme de 81 ans, 
n’ayant jamais souffert de maladies graves. Six jours 
avant son admission a l’hépital, elle fut atteinte de 
nausées, de vomissements et d’obstruction intesti- 
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nale. Un film de ’abdomen 4a vide fut fait, ser - 
blant montrer une obstruction du gros _intestii : 
cette impression fut renforcée par le laveme: t 
baryté qui fut arrété 4 la courbure splénique, ¢ e 
sorte que l’on crut a un néoplasme occlusif cu 
célon transverse. A intervention, on trouva in 
calcul biliaire enclavé dans la région moyenne : e 
Viléon. 

Deuxiéme cas.—Une femme de 76 ans avait sui 
12 ans auparavant une résection abdomino-pér - 
néale pour cancer du rectum. On savait de ph s 
qu'elle faisait de la lithiase biliaire; un syndron e 
occlusion s’installa soudainement, mais ici e 
calcul était visible sur la radiographie 4 vide ce 
abdomen. Le traitement put étre conservatew: : 
on se contenta de laisser progresser ce calcul e 
long du tractus intestinal en vérifiant son cheminc- 
ment par des radiographies répétées. I] fut expul:é 
trois jours plus tard. 

Troisiéme cas.—Une femme de 66 ans qui avait 
un long passé de calculose biliaire présenta ua 
syndrome de subocclusion, bientét suivi d’obstruc- 
tion totale. Un gros calcul était visible dans le 
quadrant inférieur gauche sur le film radiogra- 
phique pris a vide; une laparotomie permit 
d’enlever cette pierre située dans Viléon supérieur. 
Quatre ans plus tard on pratiqua un cholécystec- 
tomie. 

Le quatriéme cas est celui d’une femme de 80 
ans, chez qui on avait diagnostiqué un état lithia- 
sique remontant a environ six ans plus t6t. Des co- 
liques apparurent, rapidement suivies d’une ob- 
struction totale. Un diagnostic pré-opératoire correct 
fut posé: celui de fistule cholécysto-duodénale avec 
iléus par calcul biliaire; intervention adéquate fut 
pratiquée et la malade guérit sans autre histoire. 

Dans le cinquiéme cas (celui d’une femme de 86 
ans) des symptémes de nausées et de vomisse- 
ments étaient apparus une quinzaine de jours avant 
ladmission motivée par la gravité des vomisse- 
ments. L’examen radiologique fut ici particuliére- 
ment démonstratif. Une laparotomie permit de 
procéder A l’ablation d’un calcul biliaire enclavé 
dans lintestin gréle. 

Sixiéme cas.—Une femme de 92 ans, souffrait de 
subocclusion depuis six jours. Une radiographie 4 
vide montrait des anses dilatées, correspondant a 
un syndrome diléus du gréle, ainsi qu'une calcifi- 
cation paravertébrale droite. On décida une explora- 
tion qui mit a jour un gros calcul biliaire enclavé 
dans le jéjunum; on en fit l’ablation. A noter que 
la calcification apercue sur le cliché ne correspon- 
dait pas a ce calcul. 

Septiéme cas.—Une femme de 66 ans présentait 
un ensemble de symptémes d’obstruction dont !e 
diagnostic fut particuliérement difficile. A la lapa- 
rotomie, il fut découvert et extrait un calcul sitvé 
dans Viléon terminal; la malade avait un trés 
mauvais état général et ne supporta pas cetie 
opération. 

De l'ensemble de ces cas, on peut tirer les con- 
clusions suivantes qui permettront d’orienter e 
diagnostic dans la direction correcte: l’anamnése re 
signifie que peu de chose; la lithiase biliaire do't 
étre soupconnée chez toute malade agée présentai t 
ou non un passé hépatique. La fiévre est rareme: t 
élevée. L’état de choc est peu marqué; l’exame 1 
abdominal ne montre rien de plus qu'une distensio 1 
généralisée. L’examen radiologique a vide peit 
présenter les images les plus variables, mais 
faudra toujours y chercher l’ombre ou les ombres 
calculs ainsi que la présence de gaz dans l’arbr2 

iliaire. 
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RADIAL HEAD PROSTHESIS 


RADIAL HEAD PROSTHESIS IN THE MANAGEMENT OF 
RADIAL HEAD FRACTURES* 


G. E. EDWARDS, M.D. and O. ROSTRUP, M.D., F.R.C.S.[C], F.A.C.S.,+ 


Fractures of the head of the radius 
constitute some 30% of all fractures and 
d slocations of the elbow.* 


Comminuted fractures of the radial head 
adults are treated by excision of the 
dial head, but the results of this treat- 
ent have not been uniformly successful. 
herry’ ? described the substitution of an 
rylic prosthesis in the treatment of frac- 
res of the radial head requiring excision. 
is intended to prevent the proximal mi- 
ation of the radial shaft and the conse- 
ent subluxation of the distal radio-ulnar 
jcint. 
The cases presented in this paper — 
sent the fractures of the radial head i 
dults treated by operation in the a a 
ispitals of the University of Alberta from 
August 1950 to August 1958. We have 
compared the results obtained in the group 
in which the radial head was excised with 


those in the group of radial head fractures 
treated by replacement of the radial head 
with a prosthesis. 


CLINICAL STUDY 


Of the 47 cases of radial head fracture 
in adults in this series, 14 were lost to 
follow-up. The remaining 33 patients 
answered the questionnaire; 18 had had 
prostheses inserted and 11 of these were 
personally examined by the author (G.E.E.); 
15 had had simple radial head excisions and 
seven of these were examined by the 
author (G.E.E.). Those who were not ex- 
amined replied on their questionnaire that 
they were having no difficulty with their 
elbow or wrist and had returned to their 
former employment. We are recording the 
follow-up only on those with simple com- 
minuted radial head fractures, 14 treated 
with prostheses and 11 by excision alone. 
The remaining eight cases were of the 
Monteggia type fracture-dislocation. 


*This work was supported by a Medical Research 
Grant, University of Alberta. 
Department of Surgery, University of Alberta. 


+ Edmonton, Aleta. 

The average age of the group treated 
by radial head prosthesis was 38 years, and 
they consisted of six males and eight 
females. The average age of those treated 
by excision alone was 35 years, and this 
group comprised 10 males and one female. 

The follow-up period in the group with 
a prosthesis ranged from nine months to 
seven years and one month, with an average 
follow-up of three and a half years. 

All patients were operated upon within 
seven days of the injury. There were no 
immediate postoperative complications in 
either group. 

Of the 14 patients in the radial head 
prosthesis group, 11 (79%) have no pain 
and three (21%) have minimal pain in the 
elbow. Twelve (86%) report no loss of 
movement of the arm, while two (14% ) 
have some loss of movement at the elbow. 

Of the 11 patients in the radial head 
excision group, five (45%) have no pain, 
three (27%) have pain at the elbow, one 
(9% ) has pain at the wrist and two (18% ) 
have pain at both wrist and elbow. Seven 
patients (649% ) have no loss of movement, 
three (27%) have some loss of movement 
at the ews and one (9%) has loss of 
movement at the wrist. 

The average time for return to full em- 
ployment after operation was nine and 
half weeks in the radial head _ prosthesis 
group and 1214 weeks in the radial head 
excision group. 

Of the patients with a radial head pros- 
thesis 11 (79%) said they could work as 
well after the accident as before, whereas 
three (21%) stated that they could not. 
Of those with excision only, six (55% ) 
could work as well after operation and 
five (45% ) could not. 

The patient’s evaluation of the operation 
of radial head substitution was excellent in 
eight (57%) cases, good in four (29%) 
cases and poor in two (14%). The latter 
two were cases in which the metallic stem 
had broken off the acrylic head and had 
to be removed owing to elbow pain. Four 
(37% ) patients thought the results of radial 
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TABLE I. 


‘Si m ple £ 
radial 
head 


excision 


Radial 
head 
prosthesis 


No pain ... 45%, 79% 
Elbow pain 27% 21% 
Wrist pain 9% 0% 
Elbow and wrist pain 
combined 
Loss of movement: 
No loss of movement 64% 86% 
Loss of movement atelbow 27% 14% 
Loss of movement at wrist 9% 0% 


19% 0% 


head excision excellent, four (37%) good, 
one (9%) fair and two (18%) poor. 

In the group treated by radial head 
excision alone there are two (18%) cases 
of subluxation of the inferior radio-ulnar 
joint. One of them, in a 23 year old man, 
occurred approximately eight months post- 
operatively and was treated by excision of 
the distal end of the ulna. There was a 
third case in the group of Monteggia 
fracture-dislocations which have not been 
included in this study. 


DISCUSSION 


There has been much controversy whether 
or not a radial head prosthesis should be 
used in uncomplicated comminuted frac- 
tures of the radial head in adults. 


Watson-Jones’ believes that the operation 
is indicated in the rare but definite cases 
in which fracture of the radial head is 
associated with rupture of the interosseous 
membrane and marked upward displace- 
ment of the radius. 

Jeffery® stated that he was unable to find 
one case of inferior radio-ulnar subluxation 
in a large group of patients in whom the 
radial head had been excised. 


TABLE II. 


Simple 
radial 
head 
excision 


Radial 
head 
prosthesis 


Patients’ evaluation of operation: 
Excellent 


37% 57% 

37% 29% 

9% 14% 

18% 0% 

Able to work as well after 
as before accident 


79% 
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McDougall‘ reported 25 cases of inferior 
radio-ulnar subluxation in 100 cases of fra >- 
ture of the radial head, of which five wee 
severe displacements. He believes that t! e 
interosseous membrane need not be torn o 
allow the upward displacement of tle 
radius. He states that the amount of stra ‘n 
to which the forearm is subjected, the mt s- 
cular pull upon the forearm, and the amou it 
of radial head and neck resected all infl1- 
ence the degree and rapidity of the upwaid 
displacement. 

Admittedly the present series is a smell 
one and the follow-up period is at preset 
short, but there are two examples of in- 
ferior radio-ulnar subluxation in the 1!1 
cases treated by simple radial head excision 
alone, whereas there were no cases among 
the 14 treated with a radial head prosthesis. 

We have had two cases of fracture of the 
acrylic prosthesis, which had to be eventu- 
ally removed. In the last two cases we have 
used an entirely metallic prosthesis. 

We use the simple lateral Kocher incision 
both for insertion of the prosthesis and for 
simple excision of the head. 


CONCLUSIONS 


This very small series shows no greater 
immediate postoperative morbidity from 
substitution of a prosthesis than from simple 
radial head excision. No patient with pros- 
thetic replacement had wrist pain, whereas 
three did in the simple excision group. 

Despite the short follow-up period in this 
small series, we feel that radial head substi- 
tution has some place in the prevention of 
distal radio-ulnar subluxation after radial 
head excision. 
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RESUME 

Les fractures comminutives de la téte radiale 
z ladulte sont traitées par excision de la téte; 
1953, Cherry a proposé le remplacement de 
‘te téte par une prothése en matiére acrylique. 
présent article donne des résultats comparatifs 
re les deux méthodes. Quatorze malades furent 
ités par excision suivie de mise en place d’une 
these, et onze par excision simple. 


LES PLASTIES ALLOGENES DANS LA 
CHIRURGIE DES OS ET DES 
ARTICULATIONS* 


“Dans tous les domaines de la chirurgie, 
sont de plus en plus employés les corps étran- 
gers en remplacement de _ tissus humains 
malades ou perdus pour une raison ou une 
autre. Je rappellerai le traitement des grosses 
hernies par des filets métalliques ou en matiére 
synthétique, le pontage de l’cesophage, de la 
trachée et surtout des vaisseaux par des pro- 
theses en matériel inerte. 

La chirurgie osseuse et articulaire a depuis 
fort longtemps utilisé du matériel inerte dans 
le but de protéger, de soutenir, de diriger ou 
daider au fonctionnement. Ce matériel était 
adapté a la taille et 4 la forme. Depuis long- 
temps on a cherché a obtenir une bonne adap- 
tion du corps étranger au tissu osseux, mais 
des progrés sensibles n'ont été enregistrés 
quavec l’apparition de la chirurgie aseptique. 

A cété de différents métaux tels que le 
laiton, le bronze, le magnésium, les alliages 
légers, argent, l’or et le fer ou lacier nickelé 
ou chromé, on a utilisé le bois, l’ambre, la 
corne, Tivoire, le celluloide, la corne synthé- 
tique, etc. Une bonne partie de ces corps 
étrangers était supportée sans incident, plus 
ov moins longtemps, puis ils étaient éliminés 
av cours d’accidents inflammatoires, ou de- 


*BUERKLE DE LA CampE, H.: Lyon chir., 55: 641, 
1659. 
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Dans le groupe des résections simples, 45% 
n’ont aucune douleur; 27% se plaignent d’une 
douleur au coude; 9% accusent une douleur au 
poignet, et 19% au coude et au poignet. Le 
temps d'incapacité a été en moyenne de 12% 
semaines. 

En ce qui concerne les résections suivies de 
remplacement prothétique: 79% ne _ présentent 
plus aucune douleur; 21% accusent une légére 
douleur dans le coude. Le temps moyen d’in- 
capacité fut ici réduit 4 94% semaines. 

Dans aucun cas il n’a été observé de complica- 
tion post-opératoire grave. En dépit du_ petit 
nombre de cas sur lequel est basée cette statistique, 
les auteurs pensent que la mise en place d’une 
prothése radiale est une intervention d’avenir en 
chirurgie du poignet. 


vaient étre enlevés pour une raison quelconque. 

Le sort de ces corps étrangers ne dépend 
qu’en partie de la tolérance tissulaire. Leur 
capacité fonctionnelle et leffort mécanique 
demandé aux tissus mous jouent un réle encore 
plus grand dans le maintien du corps étranger. 
Ceci reste valable pour les métaux nobles 
apparus plus récemment et pour les résines 
synthétiques bien qu’ils ne provoquent qu’une 
réaction négligeable ou méme nulle, tout au 
moins au début ou dans les premiéres années. 

Selon leur stabilité qui peut étre mesurée 
mécaniquement, physiquement et chimique- 
ment, ils seront admis par les tissus corporels 
et rempliront leurs fonctions, ou seront éliminés 
souvent avec des réactions trés douloureuses; 
leur ablation devient finalement nécessaire bien 
quiils aient remplis leur devoir de protection, 
de soutien et de fonctionnement. 

Quill s’agisse de matériel métallique ou 
synthétique, nous devons étudier séparément 
les altérations subies par le corps étranger dans 
sa texture et les lésions cellulaires qu’il pro- 
voque dans les tissus humains. Les réactions 
cellulaires ne surviennent souvent qu'une fois 
la prothése brisée, déteriorée ou détachée. Le 
tissu vivant et le matériel inerte réagissent 
Yun sur l’autre. 

Tout matériel inerte placé, dans un os ou 
une articulation, entre deux os provoque un 
effet mécanique, un effet biologique, un effet 
chimique et un effet physio-chimique ainsi que 
la démontré en 1947 pour les métaux R. Nicole 
dans son travail si riche en conclusions.” 





CANADIAN JOURNAL OF SURGERY 


THROMBOSE MESENTERIQUE ET CARCINOIDE DU GRELE* 


EDOUARD DESJARDINS, F.R.C.S.[C],; LOUIS BEAUDOIN, F.R.C.S.[C],¢ 
ROGER GAREAUS§ et ALBERT ALLARD,{ Montréal 


LA THROMBOSE mésentérique pose de moins 
en moins de problémes. Le diagnostic 
demeure difficile; le pronostic est encore 
sombre, mais la pathologie et le traitement 
chirurgical marquent un progres réel. 

L’étiologie se clarifie 4 la lueur des tra- 
vaux récents; aux causes connues comme les 
lésions cardio-vasculaires et les infections 
abdominales s’ajoute lorigine tumorale,*-° 
objet de cette publication. La_tactique 
opératoire offre de nouvelles ressources, 
car lembolectomie et lendartériectomie*: ° 
se substituent parfois 4 la résection intesti- 
nale classique. Les résultats heureux sont 
en relation directe de la précocité du 
diagnostic. 

La thrombose mésentérique est rare; nous 
en avons relevé toutefois 37 cas de 1950 
a 1957. L’étude de ces observations nous a 
paru susceptible dintérét et nous en re- 
produisons les chiffres, 4 la faveur d'un 
cas récent secondaire a un carcinoide du 
oréle. 

L/histoire de ce dernier malade _ parait 
démonstrative. 


E.B., 61 ans, entre le 29 avril 1958 a l’Hotel- 
Dieu pour un syndrome abdominal douloureux. 
La douleur abdominale, apparue 15 mois au- 
paravant comme un simple malaise aprés les 
repas, s'accentue et s'accompagne de vomisse- 
ments et de lipothymies. 

L’examen radiologique digestif, pratiqué le 
8 mai, montre une infiltration de liléon ter- 
minal et des images lacunaires au caecum 
donnant impression d'un processus inflam- 
matoire ou tumoral au voisinage de langle 
iléo-czcal. 

La persistance de la douleur, l’amaigrisse- 
ment, les constations radiologiques et l’échec 
de la thérapeutique médicale imposent la sanc- 
tion chirurgicale. L’opération a lieu le 13 mai; 
un peu dascite s’écoule a ouverture du péri- 
toine, le caecum et l’appendice se montrent de 
coloration anormale, légérement cyanotique, 


*Travail du service de chirurgie de !)Hotel-Dieu 
de Montréal. 

+ et ¢ Chirurgiens de l’Hotel-Dieu. 

§Pathologiste de l’Hotel-Dieu. 

{Résident en chirurgie de !’Hétel-Dieu. 


sans augmentation de volume, ni masse. A 
quelques centimétres de langle iléo-czc il, 
dans le mésentére, on découvre un nodule le 
deux centimétres de diamétre, semblant fa re 
corps avec Jiléon. La biopsie montre qi ‘il 
s agit d’un carcinoide du gréle. Le mésent: re 
est envahi de proche en proche par un c.r- 
cinoide typique (Fig. 1). 

L’état du malade ne permet que cette sei le 
biopsie, suivie au cinquiéme jour, d'un ilé\s, 
nécessitant la seconde intervention qui a licu 
le 24 mai. Dés l’ouverture du péritoine, survit 
un liquide purulent; les anses gréles sont 
nécrosées et perforées en plusieurs endroiis. 
L’opération consiste en une résection d’environ 
125 centimétres qui comprend Jiléon terminal, 
le caecum, l’appendice et une partie du colon 
ascendant et qui est suivie d'une anastomose 
bout a bout. 

Le péritoine iléal est épaissi, cicatriciel ct 
blanchatre dans une région ot la lumiére est 
particuliérement dilatée (Fig. 2). A cet en- 
droit, il existe un rétrécissement annulaire au 
niveau duquel on palpe une petite tumeur 
située pres de linsertion mésentérique. Cette 
tumeur ressemble 4 un polype sessile d'un 
centimétre de diamétre par 0.18 centimetre de 
hauteur; son extrémité est lisse. 

Au niveau du mésentére, on palpe une 
induration qui correspond a lenvahissement 
tumoral. La muqueuse qui recouvre la tumeur 
est ulcérée; il existe une dilatation extréme des 
grosses veines de la sous-muqueuse, de méme 
que des petites veines et des capillaires de 
toutes les coupes de la paroi intestinale, cer- 
taines veines étant obstruées par des thrombi 
plutot récents. Au niveau du mésentére, quel- 
ques veines sont thrombosées avec début 
d’organisation du thrombus; les artéres scent 
encore perméables, sauf de trés rares exceptions 
qui sont thrombosées a la suite de la nécrcse 
de leur paroi. Dans certaines régions «lu 
mésentére, de petits ilots de carcinoide scnt 
reconnaissables (Fig. 3). 

Cette tumeur est un carcinoide malin le 
Yiléon avec métastases aux ganglions régiona 1x 
et avec envahissement direct du mésenteé e. 
Liléon et la tumeur sont infarcis par thrombc se 
des veines mésentériques. Fait 4 noter, les (9 
et 25 mai 1958, la recherche spécifique lu 
métabolite urinaire du carcinoide, soit l’acide 5 
hydroxy-indol-acétique, est entiérement né¢ a- 
tive. L’examen radiologique du gréle monire 
une bonne perméabilité de toutes les an:es 
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33 jours apres la résection; le transit s’effectue 
rapidement et assure de fagon précoce l’opaci- 
fic. tion de la bouche d’anastomose. La bouche 
an: stomotique est large et indemne de toute 
lés on. 

.e 3 juillet, soit 40 jours aprés l’opération, 
le nalade quitte ’Hétel-Dieu pour entrer dans 
un hépital de convalescents, ot il décéde 
sul itement le 14 juillet 1958, de cause in- 
coi nue; il n’y eut pas d’autopsie. 


es cas de thrombose mésentérique sur- 
veius dans le service de chirurgie de 
['Hotel-Dieu de Montréal de 1950 a 1957 
inclusivement sont au nombre de 37; 19 
ca: ont été opérés, quatre ont eu un traite- 
ment médical sans contréle par laparotomie 
et 14 furent une trouvaille d’autopsie. 

a thrombose mésentérique est connue 
sous de nombreux synonymes. Sullivan’’ 
parle de “mesenteric vascular inadequacy” 
et Pratt'® de manifestations viscérales de la 
maladie occlusive des vaisseaux sanguins 
intestinaux. En somme, quelle que soit la 
terminologie, il s'agit d'un trouble de la 
circulation mésentérique, primitif ou secon- 
daire, permanent ou passager. L’infarctus 
intestinal est lenvahissement de lintestin 
et de son mésentére par le sang extravasé, 
issu soudain des capillaires et diffusant dans 
les diverses couches de lintestin. 

La maladie est rare; selon Uricchio,'* on 
en a retracé 19 cas sur 55,232 admissions a 
Truro Infirmary, 51 cas sur 369,195 au 
Boston City Hospital, et 13 cas sur 57,380 
au Massachusetts General Hospital. Chez 
Mayo, Musgrove'''® en a trouvé 60 cas 
avant 1938 et, de 1939 a 1948, 24 cas. Les 
37 cas compilés a !Hétel-Dieu en huit ans 
confirment la régle générale de la fré- 
quence restreinte. L’age de nos malades est 
variable comme ailleurs (Tableau IV). La 
répartition des cas selon le sexe montre une 
légere prédominance chez homme. 

Les malades atteints sont des cardiaques, 
des artério-scléreux, des cirrhotiques, des 
phlébitiques, des infectés abdominaux et 
des vasculaires (Tableau II). 

La thrombose mésentérique est due a 
une oblitération vasculaire, 4 un spasme 
sans lésion vasculaire apparente ou a un 
choe anaphylactique d’intolérance. Quatre 
cas de la série apparaissent dans la colonne 
des cas non opérés et guéris médicalement 
(Tebleau I); ils sont vraisemblablement la 
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Fig. 1.—Iléon dilaté. Mésentére épaissi et envahi. 
Le carcinoide est situé au niveau de la dépression 
centrale. Matériel fixé au formol. 


Fig. 2.—Section longitudinale de liléon au niveau 
du carcinoide. Présence de foyers tumoraux au 
niveau des plis muqueux voisins de la tumeur 
principale. 


Fig. 3.—Biopsie de la métastase péritonéale. 
Carcinoide typique. Structure cordonale. Noyaux 
de méme dimension. Absence de mitoses. Hémalun- 
phloxine-safran x 192. 
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TABLEAU I.—Cas Osservés A L’H6TEL-Drevu 





1950 1951 


1 
1 


Année 





IEE oni ks 5 os ids ee me 
Traités médicalement........... 
CSS errs 
Autopsie 


TABLEAU II. 


Antécédents No. de cas 


Thrombose............ 

Lésions cardiaques................... 
Diabéte 

WI occ oc cepaces 

Athéromatose artérielle 
Artério-sclérose................... 
Rétrécissement mitral 

NN rs, ch ini HiGleS se acer ere 


TABLEAU III. 


Diagnostic 4 admission Jo. de cas 





Thrombose mésentérique: positive 7 
Thrombose mésentérique: possible 11 
Occlusion intestinale 10 
Appendicite aigué........ 9 
Pancréatite aigué. . . 9 
Uleére perforé 8 
Cholécystite aigué 7 
Thrombose coronaire. . 

Diverticulite 

Entérite 

Hémorragie digestive 
Hémopéritoine........... 

Lithiase rénale............ 


TABLEAU IV. 


Cas de 
Gordin et Laurent 
Nombre Guéris 


Cas de l’ Hétel-Dieu 
Nombre  Guéris Age 


10-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 


ue Om | 


|; CONN 


— 
© 


1952 1958 


1954 1955 1956 19 


2 10 6 


6 
4 


5 
9 
é 


4 
| 


conséquence d'un spasme ou dun c'.0c 
anaphylactique. Par contre les 33 aui-es 
cas relévent bien dune occlusion vas-u- 
laire, artérielle, veineuse ou mixte, aité- 
rielle et veineuse. 

Les causes de Yloblitération vasculaire 
artério-mésentérique supérieure sont mul- 
tiples. Artérielle, ’occlusion peut étre cue 
a une embolie venant du coeur (insuffisatice 
mitrale, aortique, endocardite, infarcius 
myocardique), des artéres (anévrysme de 
Yaorte, Buerger, artérite, athérome aor- 
tique) ou d'une végétation d’un canal arté- 
riel. Veineuse, l’oblitération peut étre tron- 
culaire (splénomégalie, stase portale) ou 
radiculaire (infections abdominales, géni- 
tales, appendicite, entérite, pelvipéritonite, 
hémorroides, phlébite). Mixte, l’oblitération 
est causée soit par un volvulus, soit par une 
tumeur; ce qui fut le cas du carcinoide 
du gréle. 

L’évolution clinique de la thrombose mé- 
sentérique est en raison directe de la nature 
des vaisseaux atteints. Les signes sont 
marqués et subits dans l’occlusion artérielle; 
ils saggravent rapidement et le tableau 
sassombrit dés le début; les symptémes 
sont plus lents 4 apparaitre et ils sont plus 
discrets dans Jloblitération veineuse, ou 
latteinte a état général est tardive. 

Les signes habituels sont la douleur 
atroce dans Ilatteinte artérielle, Yétat de 
choc, les nausées et vomissements, le sing 
dans les selles, la diarrhée ou liléus, tous 
présents chez nos malades. 

La formule blanche a été orientée dns 
le sens d'une augmentation des leucocytes 
avec polynucléose; la formule rouge a 
montré dans 16 cas une hausse de l’hér10- 
globine et dans 14 cas une élévation de 
lhématocrite. Dans 27 cas on a trouvé tne 
hyperleucocytose a 12,000 globules blavics 
ou plus avec polynucléose a 80% ou plus. 

La radiologie n’apporte au diagnostic de 
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la thrombose mésentérique qu'un secours 
relatif: aéro-hydro-iléie segmentaire ou 
gé réralisée. 

ue diagnostic clinique est difficile, car 
lh stoire est souvent vague et les signes 
ob ectifs peu marqués. Seule la connais- 
sance des antécédents pathologiques oriente 
ves une atteinte vasculaire abdominale. 

sept de nos malades ont été opérés sur 
la foi d'un diagnostic positif; 11 autres ont 
dcané lieu a cette impression a titre de 
poisibilité et 19 cas ont porté vers des con- 
jectures variables (Tableau III). Le diag- 
nostic est souvent une trouvaille opératoire 
ou une découverte d’autopsie. Dans notre 
série, 19 cas ont été confirmés par lopé- 
raiion et 14 par l'autopsie. 

.e pronostic de la thrombose mésenté- 
rigue est trés sombre; les uns disent qu'il 
est fatal dans 32% des cas, d'autres, dans 
84°. Si lon prend le chiffre moyen, on 
arrive a 62% de décés. De nos 37 malades, 
25 sont morts (Tableau I). 

Le traitement est chirurgical et il varie 
entre la laparotomie simple et la résection 
intestinale. Cing malades ont subi une 


laparotomie simple: quatre décés, une gué- 
rison; 14 ont eu une résection intestinale: 
sept décés, sept guérisons; deux malades 
sont morts a la salle d’opération, au début 
de Tanesthésie: lun d’arrét cardiaque et 
l'autre de chute de la tension artérielle. La 


concordance des résultats apparait au 
Tableau IV. L’évolution chirurgicale en- 
seigne que la résection intestinale doit faire 
place, quand il y a indication, 4 l’embo- 
lectomie et a lendartériectomie.*:® Aucun 
de nos cas n’a été soumis a l’embolectomie. 
En conclusion, la thrombose mésenté- 
tique demeure une maladie grave. A sa 
pathogénie connue, il faut ajouter l’origine 
tumorale. Le diagnostic est difficile, malgré 
lallure dramatique et les signes subjectifs 
marqués, car il y a une paucité relative de 
signes objectifs. Seules parfois, les anté- 
cédents pathologiques orientent le diag- 
nostic. La thérapeutique opératoire, méme 
si elle s'inspire des techniques nouvelles, 
nest efficace qu’au prix de sa précocité. 
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SUMMARY 


Although diagnosis of mesenteric thrombosis is 
difficult and the prognosis is still grave, advances 
have recently been made in treatment. It is a 
rare lesion, for the authors have found only 37 
cases in 8 years. One of the causes is intestinal 
tumour, and the case reported here was secondary 
to a carcinoid of the small intestine. 

A 61-year-old man was admitted with abdominal 
pain, which had been gradually increasing for 15 
months and was accompanied by vomiting and 
faintness. Radiography showed an infiltration of 
the terminal ileum and cecal lesions giving the 
impression of an inflammatory or neoplastic pro- 
cess. At operation, the czecum and appendix were 
somewhat cyanotic and a few centimetres from 
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the ileo-czecal angle in the mesentery there was 
a small carcinoid. The patient’s condition per- 
mitted only a biopsy, but at a second operation 
eleven days later the peritoneal cavity was full 
of pus with necrosis and perforation of small in- 
testine. About 1.25 m. of intestine (terminal ileum, 
czecum, appendix and part of the ascending colon) 
was resected and anastomosed end to end. Exami- 
nation of the resected specimen showed a malig- 
nant carcinoid of the ileum with metastases to 
regional lymph nodes and direct invasion of the 
mesentery. Ileum and tumour were infarcted, with 
thrombosis of mesenteric veins. Studies of the 
urine for 5-hydroxyindolacetic acid were negative. 
Subsequent radiography showed a satisfactory state 
of the intestine, but fons than two months after 
operation the patient died, cause unknown. 

The authors review the 37 cases seen at the 
Hotel-Dieu de Montréal between 1950 and 1957. 
Nineteen were operated on, 4 had medical treat- 
ment and 14 were undiagnosed until autopsy. The 
age distribution is wide, and slightly more men 
than women are affected. In 23 cases there was 
a previous history of thrombosis and in 21 of 
cardiac lesions; 3 patients had diabetes, 2 Buerger’s 
disease, and another 12 arterial lesions. The 4 


SURGICAL JUDGMENT* 


In a surgeon there is no quality of mind 
more to be desired than that of judgment. Judg- 
ment is the product of a mind cultured by a 
liberal and professional education and matured 
by experience. It is judgment even more than 
skill that makes a truly successful surgeon. 


Judgment is not really developed during 
under-graduate training when the academic 
foundations are being laid. In the compara- 
tively short period of under-graduate training, 
the student is required to absorb a mass of 
accepted knowledge, presented to him with a 
dogmatism characteristic of under-graduate 
teaching. There is too little time for explana- 
tions which would enable him to assimilate 
it on a basis of physiology and pathology. The 
intensive teaching dulls any imagination he 
may have; and the result is that if he is to be 
academically successful he must form memoriz- 
ing rather than reasoning habits of mind. Thus, 
though he may acquire much knowledge, he 
develops little wisdom and lays no foundation 
in the art of acquiring wisdom. 


As time goes on, however, the developing 
surgeon begins to exchange his memorizing 
for reasoning habits of mind. In this way he 
begins to accumulate that mature wisdom and 
develop that sound judgment which is so 


*Sir Hugh Devine, Australian and New Zealand 
J. Surg., 20: 161, 1950. 
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patients who got better with medical treatr ent 
had suffered from vascular spasm or anaphyl: etic 
shock. The 33 other patients had some forn of 
vascular occlusion. Such an occlusion may a. ect 
the arteries, veins or both. The signs are obvy ous 
and early in arterial occlusion, more insidious ind 
slow to appear in venous occlusion. The u.ual 
symptoms and signs include great pain, sh ick, 
nausea and vomiting, blood in the stools, diarr .cea 
or ileus. The white cell count usually shovs a 
leucocytosis, sometimes with increase in he no- 
globin value and hematocrit value. Radiolos ical 
examination is not too helpful in diagnosis, but 
may show ileus with fluid and gas levels. 

Seven of the patients in the present series \ ere 
operated on with a definite diagnosis, 11 otvers 
with a possible diagnosis and 19 with no defi nite 
diagnosis. Mortality figures vary according to the 
author from 32% to 84%. Out of the preseni 37 
patients, 25 are dead. 

Treatment is surgical and varies from laparotomy 
to intestinal resection. Out of the 14 cases re- 
sected, 7 were cured. A recent developmen: is 
the substitution of embolectomy or endarteriec- 
tomy for intestinal resection; no operations of this 
nature figure in the present series. 


essential in the make-up of a surgeon. He is 
encouraged in this as he comes under the in- 
fluence of those who have attained a position 
in the profession which entitles them to hand 
on the torch of knowledge and to point the 
way of wisdom and judgment. The young 
surgeon becomes sensible of this influence first 
in the hospital wards, operating theatres, and 
laboratories, then at surgical conferences, and 
finally through the medium of surgical litera- 
ture, in relation to which he must cultivate a 
kindly critical mind. 

Chastened by his experiences, enlightened 
by his scientific association, and encouraged by 
the counsels of his seniors, he develops a 
changing point of view. He begins to lose his 
rigidity of mind, to rely less on text books 
and more on his own observations, to have 
doubts, to develop an open mind, and above 
all to acquire a humility of thought—perhaps 
the greatest sign of wisdom. And then naturally 
comes an assessment of the clinical value of his 
experiences; an examination of surgical pro- 
cedures in the light of his developing judgm»nt: 
an accumulation and assortment of these for 
comparison with others of a like nature in the 
future. Then follow speculations, inferei ces 
and hypotheses; the testing of these by fur her 
observations; and finally theories and dis- 
coveries. All these are milestones in the c ilti- 
vated march of surgical judgment. If 1 ow 
Nature has been kind to him and his Chris ian 
and vocational roots lie deep, the end result 
should be the ideal surgeon. 
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OVARIAN PEDICLE 


TORSION OF THE OVARIAN PEDICLE 


Cc. A. DOUGLAS RINGROSE, M.D.,* Edmonton, Alta. 


Toaston of the ovarian pedicle is an un- 
co;amon accident. In the course of 13,831 
ad nissions to the gynecology service of 
Detroit Receiving Hospital from 1949 to 
19.8, there were only seven cases. 

\eports in the literature indicate that 
torsion can occur at any age from 
for months to the postmenopausal 
pe iod.***:1°-1214 The patients in this study 
ranged in age from 14 to 33 years. 

{obins® reported two cases that occurred 
in the last trimester of pregnancy. Three of 
ous patients were pregnant at six, seven 
and 14 weeks’ gestation (Cases 3, 2, and 1 in 
Table 1) when the accident occurred. Of 
the non-pregnant group, two patients were 
menstruating, one was in the 18th day of 
her cycle, and the other was having ir- 
regular bleeding due to thrombocytopenia. 
Smith and Butler’? have reported that a 
large percentage of torsions occur in close 
relation to the menstrual period. Cases have 
been reported, however, in all phases of 
the cycle.*7 


SYMPTOMS 


Pain of sudden onset, severe in quality, 
progressive in nature, and located initially 
in the region of the torsion was the rule. 
Radiation to the flank and thigh on the 
same side was common.*?* (Cases 2, 5 and 
6, Table I). Nausea and vomiting were in- 
variably present. 


Past History and Possible Etiological 
Factors 


The past history revealed that two pa- 
tients had undergone tubal ligation, one 
had a bilateral salpingectomy and one an 
inguinal herniorrhaphy on the involved 
side before the episode of torsion. This 
would suggest that alteration of the pelvic 
anatomy may have promoted torsion. Many 
theories have been put forward to explain 
the etiological mechanism. Auvray, quoted 


*Formerly Resident in Gynzcology, Detroit Re- 
ceiving Hospital, Detroit, Michigan, U.S.A. 


by Manos,* stated that the spiral course of 
the tube, normally present in fetal life, may 
persist as a congenital anomaly in a child 
and be a predisposing factor. A long meso- 
salpinx' is reported to favour the accident. 
Payr’s theory that congestion of veins in a 
pedicle favours a spiral course and torsion 
has been widely quoted.':** Once the twist 
has started, the pulsation of the arteries 
may encourage progression.” Sellheim’s 
theory is that sudden changes of body 
movement may give rise to torsion. This 
mechanism may explain the onset during 
intercourse in Case 5 (Table I). Disturb- 
ances in normal tubal peristalsis and tubal 
spasm have also been suggested as _pre- 
disposing factors.’ 


PHYSICAL FINDINGS 


Physical examination revealed acute dis- 
tress, usually with normal vital signs. As 
the disorder persisted, a low grade fever 
and signs of peritoneal irritation developed. 
Pelvic examination was frequently difficult 
owing to the voluntary guarding, but 
demonstrated a tender adnexal mass in all 
our cases. Culdocentesis was a valuable aid 
and yielded dark red fluid in five instances 
(Cases 3, 4, 5, 6, 7, Table I). In Case 5, 
the initial tap four hours after onset of 
symptoms yielded yellow, serous fluid. At 
twelve hours, however, the fluid was sero- 
sanguineous. This fluid exudate from the 
stricken organ is a result of the progressing 
infarction, as the thin walled veins are oc- 
cluded relatively early in the torsion but the 
more rigid arteries continue to conduct 
blood into the ovary. In Case 2, the only 
tap was performed early and a pink fluid 
was obtained. In Case 1, the tap was 
omitted presumably because the 14-week 
sized uterus filled the cul de sac. 


LABORATORY AND X-RAY FINDINGS 


Most cases had a mild leukocytosis. A 
plain film of the abdomen showed a pelvic: 
mass in two subjects (Cases 3 and 6). 
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TABLE I. 


History 


1 14 year old Epigastriec pain radiating 


G1P014 
| weeks preg. 


26 year old 
GsaPi?7 
weeks preg. 


9 


3 28 year old 
G7P5 

Abort. 1 6 
weeks preg. 


31 year old 
G 3 P 2 Abort. 


| to RLQ—24 hrs. Nausea 
| and vomiting 

RLQ pain radiating to 
| flank for 14 hrs. Nausea 
| and vomiting. 
| stools 


RLQ pain — 24 hrs. 


| 


Loc se 


radiates to rectum. Urge | 


to defecate. Nausea and 
| vomiting. Previous right 
| inguinal herniorrhaphy 


Pain LLQ radiating to 


shoulder -2 days. D and | 


Physical exam. 
T- 98.6° F P- 100 
Tender mass right 
adnexa. Uterus 14 
weeks size 


T- 98.6° F P- 88 


Peritoneal _irrita- 
tion RLQ. Tender 
mass rt. adnexa 


T- 99.2° P- 100 | 
Tender mass RLQ 


and right adnexa 


| T- 99.8° P- 110 


Tender dt. adnexal 


SUMMARY OF CASES 


| Postoperati 
Laboratory findings | Operative findings course 


WBC- 7000/c.mm.| Delivered at erm 


Infarcted nor- 
mal right ovary | 
twisted x 24% | 


Infarcted, tera- 

toma rt. ovary | 
and tube twisted | 
x3 | 


WBC- 9800/c.mm.| Uneventful 
Culdocentesis-pink | 
exudate 


WBC- 9900/c.mm. 
Culdocentesis- 
serosang. fluid Both infarcted 

| Flat plate of abd.- | 

pelvic mass 


Rt, ovarian cyst | Aborted 1 \ eek 
twisted with tube.| postoperative y 


WBC- 8150/c.mm.}| Infarcted left | Thrombocyt: 
Platelets- i 


1 Irreg. bl. | C 1 week prev. for irreg. 
| bleeding. Previous right 
oophorectomy and bilat. 
salpingectomy 
29 year old | Pain LLQ—30 hours. | 
G3 P1 | Started during coitus. 
Abort. 2 18th | Radiation to left flank 
day of cycle | and left inguinal area. 
| Nausea and vomiting. | 
Previous C. section and 
tubal ligation 


minal 


| 
| 
Tender 
adnexa 


Pain LLQ—17 hrs. with | T- 
radiation to left flank. 
Nausea and _ vomiting. 
Previous tubal ligation 


29 year old | 
G 12 P 12 3rd | 
day of cycle 


RLQ_ pain—18 _ hours. 


33 year old | a 
Nausea and vomiting 


| G2 P2 2nd 
day of cycle 


Tenderness 


OPERATIVE FINDINGS 


An apparently normal ovary was involved 
on three occasions (Cases 1, 4 and 5). Two 
of the four abnormal ovaries contained 
teratomas. In Case 3, the corpus luteum of 
pregnancy was probably involved since this 
patient aborted one week postoperatively 
(at seven weeks’ gestation ). The remaining 
‘ase (Case 7) involved an unclassified 
ovarian cyst. 

The left ovary was involved in three 
cases and the right in four. Anspach found 
that the incidence was greater on the right 
in a ratio of 3:2 and postulated that the 
sigmoid colon afforded less room on the 
left side for the occurrence of torsion. 
Sarason and Prior,’’ however, reported five 
of six cases occurring on the left. 


The direction of torsion was not clear in 
reviewing five of our seven cases. In Cases 
5 and 6, both with left-sided involvement, 
the direction of torsion was medially and 
posteriorly. This is in defiance of Kustner’s 
law formulated in 1890, and reproduced by 
Downer and Brines.* Kustner’s original 
drawing portrays an anterior and lateral 
direction on each side as being usual. 


| 
| mass. Lower abdo- | 15,000 /c.mm. 
tenderness 


T- 99.6° P- 104 | 
mass left 


99° P-76 
Tender mass LLQ | 
and left adnexa 


T- 99° P- 86 
RLQ | 


and right adnexa 


jovary twisted x 1 | penia respon ied 
to ACTH 
Culdocentesis- non- 


| clotting bl. 





WBC- 7600/c.mm. 

Culdocentesis- 
initially serous 
later serosanguin- 
| eous 


Infarcted.twisted | Uneventful 
left ovary with | 

distal half of 

tube 


| WBC-11,800/c.mm.| Torsion of left | Uneventful 
| IVP- pelvic mass | tube and _ tera- 
| Culdocentesis- toma left ovary 
serosang. fluid with infarction 


| WBC-13,050/e.mm. 
Culdocentesis- 
| serosang. fluid 


Infarcted right | Uneventful 


ovarian cyst and 
| and tube 


SUMMARY AND CONCLUSIONS 


Torsion of the ovary is uncommon. 

The cardinal symptom is pain in the 
lower abdomen, frequently with radiation 
to the anterior thigh and flank. 

Surgical alteration of the adnexa_pre- 
ceded torsion in four of our seven cases. In 
one additional subject, symptoms started 
during intercourse. 

Physical examination frequently revealed 
signs of peritoneal irritation and a tender 
mass on the involved side. General systemic 
reaction was minimal. Culdocentesis com- 
monly yielded dark red fluid, like port wine, 
and was a valuable diagnostic aid. 

A pathological adnexa was involved in 
four instances and a normal ovary in thre. 
Likewise, the right to left ratio was 4:3 

Kustner’s law was contradicted in ‘he 
two cases in which the direction of torsion 
was recorded. 
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SPLENIC PULP MANOMETRY IN 
DIFFERENTIAL DIAGNOSIS OF 
GASTROINTESTINAL BLEEDING 


The differential diagnosis of acute upper 
gastrointestinal bleeding is discussed by Panke 
et al. (Surg. Gynec. & Obst., 109: 270, 1959) 
with a view to diagnosing cases bleeding from 
cesophageal varices. As the mortality rates in 
these cases is as high as 30-50% with the first 
bleeding episode, a portal-systemic shunt opera- 
tion is often desirable. The most useful recent 
test has been the determination of the serum 
ammonium level. Its limitations, where a shunt 
has already been performed, are mentioned. 
The bromsulfalein retention test of liver func- 
tion may be positive in conditions other than 
cirrhosis. GEsophagoscopy is often inconclusive 
and a barium swallow may fail to show the 
varices. 

The technique of splenic pulp manometry 
suggested by the authors is simple. A number 
18-gauge needle is inserted under local anzs- 
thesia through the left 9th intercostal space 
at the posterior axillary line. While the patient 
stops breathing, the needle is inserted for 1 to 
3 mm. into the splenic pulp, and a drip of 
blood from the needle confirms the position. 
The pressure is taken with a water manometer 
with the zero line at the table level. A short 
length of rubber tubing is interposed for flexi- 
bilitv. The needle is cleared with a few c.c. of 
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fallopian tube and ovary with infarction of 
the ovary, J. Pediat., 36: 521, 1950. 

13. Smit, R. R. AND BuTLeR, W. J.: Concerning 
torsion of the uterine adnexa occurring be- 
fore puberty together with a consideration 
of torsion of normal adnexa: report of a 
case and review of the literature since 1900, 
Am. J. Obst. & Gynec., 2: 507, 1921. 

14. Warwick, H. A., WEINER, S. AND LIPSETT, 
H. L.: Torsion of normal uterine adnexa, 
Am. J. Obst. & Gynec., 63: 833, 1952. 


RESUME 


La torsion de lovaire est rare. Son symptéme 
principal est la douleur dans le bas abdomen sou- 
vent avec élancements au flanc et a la face anté- 
rieure de la cuisse. Dans quatre cas sur sept la 
torsion avait été précédée d'une intervention sur 
Yovaire ou Toviducte. Dans un autre cas les 
symptémes débutérent au cours d’un_ rapport 
sexuel. L’examen révéle souvent des signes d'irri- 
tation péritonéale ainsi qu’une masse sensible du 
cété intéressé. Les répercussions sur |’état général 
sont minimes. La paracentése du cul-de-sac donne 
souvent un liquide rouge sombre qui aide a signer 
le diagnostic. Des annexes anormales furent impli- 
quées dans quatre cas et des ovaires normaux dans 
trois. Le rapport de gauche a droite s’établit 4 4:3. 
La loi Kustner n’a pas tenu dans deux cas ot le 
sens de la torsion fut décrit. 


saline and the average of three readings re- 
corded. The pressure readings are corrected 
to 12.0 cm. above the plane of the table to 
correspond with the level of the portal vein. 

Out of 113 cases with active or recent bleed- 
ing, there were only 11 cases that fell into an 
overlap zone. The pressure in these cases varied 
from 250 to 290 mm. of water. Only four of 
these 11 cases were due to bleeding cesophageal 
varices. In these cases it is necessary to carry 
out splenoportography as well as splenic pulp 
manometry. 

All cases in which splenic pulp pressure was 
greater than 290 mm. of water had bled or 
were bleeding from cesophageal varices. In all 
cases with a pressure less than 250 mm. of 
water, bleeding was from some other cause. 

The splenic pulp pressures correlated well 
with the actual portal vein pressures as deter- 
mined at operation. The splenic pulp pressure 
was found to remain high, even when the 
patient was hypovolzmic or hypotensive. If the 
pressure is below 300 mm. water, the bleeding 
will stop spontaneously or may be stopped by 
Sengstaken-Blakemore tube tamponade. There 
is thus time for further investigation in these 
patients. 

The suggestion is made that percutaneous 
splenic pulp manometry alone may yield valu- 
able diagnostic information as to the presence 
or absence of varices in patients bleeding 
acutely from the upper gastrointestinal tract. 
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VOLKMANN’S ISCHAEMIC CONTRACTURE: 
TWO CASE REPORTS WITH IDENTICAL LATE SEQUEL A# 


W. E. GALLIE, M.D., LL.D., D.Sc., F.R.C.S.* and STUART THOMSON, M.D., Toronto 


A sHort while before his death, Dr. Gallie 
suggested that I publish the records on two 
very interesting cases of his with remark- 
ably long and careful follow-up records, 
one of which dates back 44 years. The rela- 
tively recent occurrence of complications in 
both cases has prompted this report. 


Case 1.—M.K., a three and a half year old 
boy, was brought to Dr. Gallie in August 1914. 
He had non-union of the left femur of some 
duration and an advanced severe Volkmann’s 
ischemic paralysis involving the left lower leg 
and foot. There was no sensation below the 
knee and all the muscles were reported “as 
hard as stone”. 

Dr. Gallie operated on the femur and used 
bone screws in the treatment of the non-union. 
A good union ensued and the boy was eventu- 
ally able to walk. At the same time he also 
lengthened the heel cord because of an equino- 
varus deformity. The next progress note was 
in September 1919, when the boy returned 
with a calcaneo-valgus deformity. Dr. Gallie 
operated upon him then, performing a Whit- 
man astragalectomy. 

In April 1935, he consulted Dr. Gallie be- 
cause of an aching pain and mild swelling in 
the front of the leg. Roentgenograms at the 
time showed some degree of calcification in 
the anterior crural muscles. 

In February 1951, then 40 years of age, 
the patient reported back with a four year 
history of a sore swelling increasing in size, 
in the front of the leg. However, the foot was 
very good. The swelling was fusiform, about 
eight inches long, and occupied the position of 
the tibialis anterior muscle. It was fluctuant 
and painless with no signs of inflammation. All 
power of dorsiflexion was gone. In March 1952, 
Dr. Gallie operated upon him and excised the 
entire cystic mass. The pathologist’s report 
described the lesion as an organized haema- 
toma with calcification and cyst formation 
(Figs. la and 1b). 


Case 2.—W.C.J., an eight year old boy was 
first seen by Dr. Gallie in March 1922. In 


*Dr. Gallie died on September 25, 1959. 


July 1921, he suffered a fracture of the ri sht 
femur and was treated with a splint by he 
family doctor. During the first 10 days he vas 
unconscious owing to a skull fracture and vas 
unable to report whether he had any pain in 
the leg. He had severe equinovarus deformity 
of the right foot and absent muscle power in 
the anterior crural muscle group. Treatment 
consisted of a succession of splints until Novem- 
ber 1929 when Dr. Gallie performed a Hoke 
arthrodesis. Dr. Gallie stated at the time that 
he was not able to put the head of the talus 
back because there was no room for it after 
the deformity had been corrected. 

The next note in October 1948 details the 
history of a lump on the front of the leg 
developing slowly over eight to nine years 
which more recently had become very promin- 
ent, extending down to the external malleolus. 
The mass measured eight inches in length and 
was fluctuant. Radiographs revealed a fusiform 
swelling with calcified walls (Figs. 2a and 2b). 
In December 1948, Dr. Gallie excised the 
complete mass. The pathologist reported the 
lesion as exhibiting haemorrhagic necrosis with 
calcareous degeneration. The man was last 
seen in February 1950 when he was in good 
health and free of symptoms. 


COMMENTS 


These two cases represent a life-time of 
practice and follow-up. They also portray 
the natural history of Volkmann’s paralysis 
and the final fate of involved muscle. There 
is little doubt that these cystic masses repre- 
sent the late and final state following 
necrosis of muscle. 
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RESUME 


Cet article est la présentation de deux cas de 
syndrome ischémique de Volkmann ayant entra né 
des complications identiques. 

Premier cas.—En aoit 1914, un enfant de trois 
ans et demi est examiné pour une absence d’un‘on 





Jenuary 1960 VOLKMANN’S 


HM 
: 
: 
By 
ad 


du fémur gauche, accompagnée d’une paralysie 
ischémique de Volkmann dans la jambe et le pied 
gauches. Une intervention est pratiquée au cours 
de laquelle on traite la désunion fémorale par un 
vissage et lon allonge le tendon d’Achille pour 
corriger un varus équin. En 1919, un valgus cal- 
canéen est apparu, que I’on traite par une astra- 
gelectomie selon Whitman. En 1935, le patient 


CONTRACTURE 


revient en consultation, se plaignant de douleurs et 
d’enflure en avant de la jambe: les radiographies 
montrent un certain degré de calcification des 
muscles antérieurs cruraux. En 1951 une masse 
fusiforme, longue de huit pouces, fluctuante et in- 
dolore était présente dans la région du muscle 
tibial antérieur. Cette masse fut excisée en 1952: 
il s’agissait d’un hématome organisé avec des 
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formations kystiques et des placards de calcifica- En 1929, on pratique une arthrodése selon Ho e. 
tion. En 1948, apparait en avant de la jambe, une ma 
Deuxiéme cas.—En 1921, un enfant de sept ans longue de huit pouces, fluctuante et indolore. l 
est traité 4 domicile pour une fracture du fémur — excision est faite: il s’agit 14 encore d’une nécr 
droit, par la pose d’une attelle; il reste inconscient hémorragique avec foyers d’incrustation calcai e. 
pendant une dizaine de jours, du fait d’une fracture 

du crane concomitante. Un an plus tard, une dé- — Stuart Thomson, 

formation en varus équin s’installe, accompagnée 330 Medical Arts Building, 

dune paralysie des muscles cruraux antérieurs. Toronto 5, Ontario. 
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ORCHITE GRANULOMATEUSE 


ORCHITE GRANULOMATEUSE 
PRESENTATION DE DEUX CAS A NOMBREUSES SPERMATIDES* 


CARLTON AUGER, M.D., F.R.C.P.[C] et CLEMENT JEAN, M.D., F.R.C.P.(C], 
Québec, Qué. 


],ORCHITE granulomateuse est une lésion 
souvent prise en clinique pour une tumeur. 
fon aspect microscopique est celui d'un 
cranulome pseudo-tuberculeux et cette lé- 
sion a déja été confondue avec une tubercu- 
lyse testiculaire et méme avec une maladie 
ce Hodgkin du testicule. Quoique ses carac- 
teres histologiques soient maintenant bien 
précisés'* Vétiologie de Yorchite granulo- 
mateuse demeure encore inconnue. Vu 


lintérét croissant que l'on porte a cette 
lésion, nous présentons deux observations 
ou Texamen histologique montra de nom- 
breuses inclusions intracellulaires, qu ‘il est 
logique de considérer comme des résidus 
de spermatides. 


OBSERVATIONS CLINIQUES 


Un homme de 50 ans avait constaté depuis 
un mois et demi une augmentation progressive 
de son testicule droit, apparue sans douleur et 
sans cause évidente. I] ne présente aucun signe 


de prostatisme et ne se rappelle pas avoir 


souffert de traumatisme a cet endroit. L’examen 
montre un homme bien conservé pour son age; 
le testicule droit cependant a un volume triple 
de la normale. Le traitement médical anti- 
infectieux ayant échoué, on pratique une orchi- 
dectomie. Le testicule, enlevé avec l'épididyme 
et 5 cm. de cordon, mesure 6 x 4 x 3 cm. 
et présente a la coupe un parenchyme brun- 
jaunatre, homogéne et semi-ferme. La vaginale 
testiculaire est épaisse et soudée par endroits 
par des adhérences fibreuses assez denses. 

Le deuxiéme malade, un homme de 60 ans, 
consulte également pour une tuméfaction testi- 
culaire du coté droit. La lésion s'est développée 
progressivement depuis plusieurs mois. I] aurait 
ressenti quelques douleurs sourdes dans cette 
région, mais a l’examen la sensibilité normale 
est considérablement diminuée. Le malade n’est 
pas prostatique et a linterrogatoire le seul 
traumatisme relevé dans la région est une 
herniotomie pratiquée 27 ans auparavant. 

La cure chirurgicale consiste dans une orchi- 
epididymectomie avec 4 cm. de cordon. Le 


*rravail du Département de Pathologie de l’Uni- 
vcrsité Laval et du Laboratoire de Pathologie de 
l'liépital St-Francois-d’Assise, Québec, P.Q. 


Fig. 1.—Orchite granulomateuse: aspect pseudo- 
tuberculeux de la lésion, Hémalun—érythrosine— 
safran. x 180. 


testicule pése 136 g. et mesure 5.5 x 4.0 x 4.0 
cm.; a la coupe, il a une couleur jaunatre homo- 
gene et une consistance semi-ferme. La vagi- 
nale est épaisse et cartonnée avec une surface 
interne granuleuse. 


CONSTATATIONS MICROSCOPIQUES 


L’aspect histologique des lésions des deux 
cas est assez semblable. A l’épididyme, les 
canaux sont revétus par un épithélium sen- 
siblement normal et ils ne contiennent pas de 
spermatozoides. Entre les canaux, le tissu inter- 
stitiel est plus abondant et plus riche en colla- 
gene que normalement et contient, en petites 
trainées, un_ infiltrat lympho-plasmocytaire 
clairsemé avec ici et la, quelques rares poly- 
nucléaires. 

La vaginale testiculaire, scléreuse et d’en- 
viron quatre fois l’épaisseur normale, contient 
également quelques lymphocytes et plasmo- 
cytes isolés. Dans le deuxiéme cas la séreuse 
est recouverte par endroits d’un léger exsudat 
fibrineux avec quelques polynucléaires. 

Au testicule, la lésion est diffuse, homogéne, 
intéressant tout le parenchyme. Au faible 
grossissement la structure générale du testicule 
est encore reconnaissable. Correspondant aux 
tubes séminipares, il y a des formations arron- 
dies solides, faites de cellules vaguement épi- 
thélioides 4 disposition folliculaire avec parfois 
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Fig. 2.—Orchite granulomateuse: inclusions co- 
lorées par la méthode de Gomori a la méthénamine 
—nitrate d’argent. x 720. 


dans la région centrale un petit nombre de 
plasmocytes. Ces structures ne contiennent 
plus de cellules de Sertoli, ni de cellules de 
la lignée germinale, reconnaissables comme 
telles. Les cellules épithélioides sont arrondies, 
polygonales et parfois légérement allongées, 
avec des limites trés floues. Leur protoplasme 


Fig. 3.—Testicule normal (homme de 37 ans). 
Appareils acrosomiques de spermatides mis en 
évidence par la méthode de Gomori 4 la méthéna- 
mine—nitrate d’argent. x 720. 
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est acidophile et finement granuleux et lew 
noyau, généralement rond, avec une chromatii:e 
fine et un petit nucléole (Fig. 1). 

Ces structures sont séparées les unes d°s 
autres par des trainées importantes de tis u 
fibreux avec un infiltrat cellulaire par plac>s 
assez dense, fait surtout de plasmocytes °t 
d’un nombre modéré de lymphocytes. Ce tis: u 
interstitiel contient en outre par endroits d>s 
trainées de cellules acidophiles épithélioid.s 
du méme type que celles des structures fol i- 
culaires. Quelques-uns de ces éléments soit 
binucléés, mais aucun ne présente les carac 
téres d’une cellule géante plurinucléée. 

Sur les coupes ow la réticuline est colorce 
par la méthode de Laidlaw, ce tissu interstitiel 
est trés riche en fibres argentophiles. Des fibres 
sont orientées autour et délimitent assez nette- 
ment les structures folliculaires, dont la moitié 
périphérique contient aussi quelques fibres 
isolées. 

L’élément particulier de ces lésions granu- 
lomateuses testiculaires est la présence d’in- 
clusions dans le protoplasme des cellules de 
type épithélioide (Fig. 2). Ces inclusions sont 
arrondies et généralement uniques, quoique 
ici et 14, quelques cellules en contiennent deux 
ou trois. Parfois quelques-unes semblent étre 
libres dans les espaces intercellulaires. Dans 
le deuxiéme cas ces formations sont extréme- 
ment nombreuses et on peut en compter une 
vingtaine dans chaque champ microscopique a 
un grossissement moyen. Elles mesurent de 4 
a 7 » de diamétre et sont trés difficiles 4 
identifier sur les coupes habituelles 4 l’héma- 
lun-érythrosine-safran, surtout aprés fixation au 
Bouin. Avec un trichrome de Masson au “light- 
green”, elles prennent une teinte légérement 
verte, mais c'est surtout avec la technique a 
l'acide périodique-Schiff (APS) de McManus 
et avec la technique a la méthénamine-nitrate 
d'argent (MNA) de Gomori‘ qu’elles devien- 
nent trés évidentes. Dans le premier cas, ces 
inclusions sont colorées intensément en rouge- 
pourpre, dans le second, elles apparaissent 
nettement en brun ou en noir et leur morpho- 
logie est alors plus facile 4 reconnaitre. Qu:l- 
ques-unes ont une forme ovoide ou en poire, 
mais la grande majorité sont bien rondes. Cer- 
taines sont homogénes et uniformément co o- 
rées, tandis que d’autres sont faites d’une coq 1¢ 
dense plus ou moins épaisse et d’un cen‘re 
incolore. Entre ces deux aspects, il y a bien ¢ es 
formes intermédiaires et les plus nombreu es 
ont un centre légérement coloré et en périphé ‘ie 
une fine membrane opaque. Ces structures 1¢ 
sont pas colorées par la méthode simple Je 
Ziehl-Neelsen et ont une couleur rose pale : ur 
les coupes traitées par la méthode de Pu t,’ 
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une modification du Ziehl-Neelsen, employée 
rar Berg® pour lidentification des spermato- 
zyides. Au Feulgen et au Gram également 
c2s formations ne sont pas colorées. Pour la 
mise en évidence des graisses, le soudan noir 
E et lécarlate R. ont été employés et pour 
toutes les formes d’inclusions seulement une 
fine cuticule périphérique a été colorée. 
Le protoplasme de plusieurs cellules épithé- 
vides, surtout au centre des structures folli- 
ilaires, en plus de contenir des inclusions, est 
murré de grosses granulations, peu visibles 
avec les colorations de routine, mais fortement 


intes par APS et la MNA. 


COMMENTAIRES 


Les deux cas rapportés peuvent étre 
iassés avec les lésions décrites sous le nom 
‘“orchite granulomateuse”. L’origine des 
cellules macrophagiques épithélioides a 
été impossible a préciser sur nos prépara- 
tions. Il semble bien qu’elles prennent 
naissance a l'intérieur de tubes séminipares 
préexistants, mais sans qu’on puisse dire 
quelles soient une transformation d’élé- 
ments sertoliens ou germinaux. 

La nature des inclusions intracellulaires 
est plus facile 4 déterminer. Bien qu’elles 
soient positives 4 TAPS et a la MNA, elles 
nont pas la morphologie d’éléments levuri- 
formes. Par contre elles rappellent de trés 
pres les noyaux de spermatides. Si lon 
examine des testicules normaux avec ces 
deux techniques de coloration, le rapproche- 
ment se fait facilement. Clermont et Le- 
blond ont montré comment le granule ac- 
rosomique et le capuchon céphalique des 
spermatides en maturation se _ colorent 
électivement par TAPS.“ Nous avons re- 
marqué que ces éléments normaux sont mis 
en évidence d'une fagon encore plus fine 
par la MNA, apres fixation au formol (Fig. 
3). Les inclusions décrites dans nos deux 
cas d’orchite granulomateuse ont les mémes 
caractéeres tinctoriaux et les mémes dimen- 
sions que les appareils acrosomiques des 
spermatides. Leur réaction positive aux 
colorants des graisses permet également la 
méme conclusion.* Aucun spermatozoide n’a 
été vu dans nos préparations colorées au 
Putt-Berg. Si ces inclusions n’ont pas exac- 
tement la morphologie d’appareils acroso- 
miques normaux, elles rappellent cependant 
celui de spermatides modifiées qui, suivant 
le classification de Clermont et Leblond, 
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seraient 4 la phase du capuchon ou dans 
les premiéres étapes de la phase de lacro- 
some.* 

Nous ne connaissons pas de descriptions 
de lésions humaines contenant ainsi des 
résidus de spermatides arrétées dans leur 
maturation. Cependant, on voit fréquem- 
ment ces images chez le rat, apres traite- 
ment 4 l’éthionine ou aprés une carence 
expérimentale en acides aminés essentiels.” 
Au cours de l’atrophie simple du testicule 
chez le méme animal des spermatides ainsi 
modifées sont fréquentes.'? 

La nature précise des granulations posi- 
tives 4 TAPS et a la MNA, en plus des 
spermatides modifiées, dans les cellules 
épithélioides, nous échappe. Ces granula- 
tions sont encore positives 4 APS apres 
digestion 4 la maltase et ne correspondent 
pas a du glycogéne. Friedman et Garske* 
ont décrit une substance granuleuse iden- 
tique dans des cas d’orchite granulomateuse 
et la signalent comme étant probablement 
des “nucléoprotéines spermatiques’”. 

Rien dans nos deux observations peut 
éclairer le probléme de létiologie de Yor- 
chite granulomateuse. Cette lésion est sou- 
vent considérée comme traumatique. Chez 
nos deux malades, il n’y avait cependant 
aucun antécédent traumatique. Contre lhy- 
pothése d'une infection mycobactérienne, 
aucun bacille acido-alcoolo-résistant n’a été 
vu sur les coupes histologiques. I] y aurait 
encore a considérer les possibilités d'une 
intoxication, d’un processus immuno-patho- 
logique a isoanticorps, d'un déséquilibre 
endocrinien avec excés d’hormones hypo- 
physaires gonadotrophiques au cours d'une 
insuffisance hépatique, facteurs étiologiques 
qui expliquent chez l’animal le développe- 
ment de lésions ot la maturation sperma- 
tocytaire est inhibée. Chez l'animal cepen- 
dant les lésions intéressent toujours les deux 
testicules 4 la fois et, en autant qu'on peut 
le juger, les lésions chez nos deux malades 
étaient unilatérales. 


RESUME 


Deux cas d “orchite granulomateuse” 
unilatérale sont rapportés. Le diagnostic a 
été fait a Yexamen histologique apres 
orchidectomie chez deux malades de 50 et 
60 ans respectivement, qui avaient consulté 
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pour une tuméfaction testiculaire apparue 
sans Cause apparente. 

Les lésions granulomateuses contenaient 
de nombreuses inclusions arrondies, trés 
bien mises en évidence par les techniques 
a l’'acide périodique-Schiff et a la méthéna- 
mine-nitrate d'argent. Les caractéres mor- 
phologiques de ces inclusions permettent 
de croire qu’elles correspondent a des sper- 
matides modifiées, 4 la phase du capuchon 
ou dans les premiéres étapes de la phase 
de l'acrosome. 


REFERENCES 


. Spyut, H. J. er Tuorre, J. D.: Granulomatous 
orchitis, Am. J. Clin. Path., 26: 136, 1956. 

2. Lee, W. R. et NETTLEsuHIP, A.: A granuloma 
of the testis of unknown etiology, J. Urol., 
67: 342, 1952. 

3. FriEDMAN, N. B. er Garske, G. L.: Inflam- 
matory reactions involving sperm and the 
seminiferous tubules: extravasation, sperma- 
tic granulomas and granulomatous ochitis, 
J. Urol., 62: 363, 1949. 

. Gomort, G.: New histological test for glycogen 
and mucin, Am. J. Clin. Path., 10: 177, 
1946. 

. Putt, F. A.: A modified Ziehl-Neelsen method 
for demonstration of leprosy bacilli and 
other acid-fast organisms, Am. J. Clin. Path., 
21: 92, 1951. 

. Berc, J. W.: Differential staining of sperma- 
tozoa in sections of testis, Am. J. Clin Path., 
23: 513, 1953. 


CorRIGENDUM 


THROMBOSIS AND ENDOTHELIAL 
REPAIR 


In the article “Observations on Thrombosis 
and Endothelial Repair Following Application 
of External Pressure to a Vein” (Canadian 
Journal of Surgery, 3: 5-16, October 1959) the 
legends for Figures 11 and 12 were transposed. 
The legend for Fig. 11 should read “Fusiform 
cells and platelets on the surface of a lesion 
examined 60 hours after the application of 100 
grams for one hour. Silver nitrate and Harris’s 
hematoxylin (x 800).” 

The legend for Fig. 12 should read “Endo- 
thelial cell mitosis at periphery of lesion. Argy- 
rophilic lines participating in the development 
of the daughter cells. Silver nitrate and Harris’s 
hematoxylin (x 1700).” 
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SUMMARY 


Two cases of “granulomatous orchitis” appearing 
in two patients of 50 and 60 years of age without 
any apparent cause are reported. The diagnosis wis 
made on microscopic examination after orchidec- 
tomy. 

The granulomatous lesions contained many 
round bodies of 4 to 7 u in diameter, which were 
stained positively by the periodic acid-Schiff 
technique and Gomori’s silver nitrate-methenamine 
method. On account of their morphology and 
staining reactions, these bodies are believed to be 
modified spermatids in the cap phase or the first 
stages of acrosomic phase. They resemble closely 
spermatids in an arrested stage of maturation as 
seen for instance in the rat treated by ethionine 
or deprived experimentally of some essential amino- 
acids. 


THIRD INTERNATIONAL CONGRESS 
OF PHYSICAL MEDICINE 

The Third International Congress of Physic:l 
Medicine will be held August 21-26, 196), 
inclusive, at the Mayflower, Washington, D.C. 

The preliminary prospectus covering tle 
international conference carries in detail in- 
formation on registration, application to preset 
a paper, a scientific exhibit, a scientific filr, 
etc. A copy of this preliminary program mey 


be had on request by writing to Dorothea ©. 


Augustine, Executive Secretary, Third Inte’- 
national Congress of Physical Medicine, <0 
North Michigan Avenue, Chicago 2, Illinois, 
USA, 


> 
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UNILATERAL URETERAL OBSTRUCTION DUE TO ENDOMETRIOSIS 


ERNEST G. MEYER, M.D., MS., F.R.C.S.[C],® Toronto 


UNILATERAL ureteral obstruction as the sole 
manifestation of endometriosis is a very 
rire condition. The literature to date con- 
tc ins reports of nine cases, the case reported 
b:low being the tenth. A full four year 
fc llow-up was rigorously applied before 
p esenting this case, so that the final results 
o: therapy would be manifest. The term 
e:.dometriosis as we know it refers to the 
p esence of endometrial tissue in locations 
o her than the uterus, and there are three 
tleories about its pathogenesis, namely 
S.:mpson’s theory of uterine spillage; the 
tleory of embryonic rests; and the theory 
of metaplastic origin. We are concerned 
in this paper only with its relation to uni- 
lateral ureteral obstruction. 


DIAGNOSIS 


Ureteral obstruction may be caused: (1) 
by conditions arising within the ureter, such 
as stone, tumour, stricture or inflammatory 


disease; (2) by conditions arising from the 
adjacent organs or areas involving the 
ureter, such as tumours of the ovary, uterus 
or broad ligament, or retroperitoneal tu- 
mours. 


SYMPTOMS 


The symptoms may consist of those of 
ureteral obstruction alone, endometriosis 
alone, or both. The fact that the symptoms 
are cyclical in character in relation to the 
menstrual cycle may point to the disease. 
Pain may be the only feature. In our case, 
pain due to ureteral obstruction was the 
sole manifestation. The disease is common- 
est in the pre-menopausal period, and the 
last two cases reported occurred shortly 
before the menopause was expected. 


PHYSICAL FINDINGS 


No palpable masses or tenderness may 
be present, though slight tenderness over 
the kidney has been observed. These 
women usually present scars of previous 
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pelvic operations. A questionable thicken- 
ing may be felt in the areas of the broad 
ligament. 


LABORATORY FINDINGS 


The laboratory findings will be governed 
by the degree of obstruction. Microscopic 
hematuria and a slight trace of albumin 
may be present. Pyuria, a raised leukocyte 
count and a raised erythrocyte sedimenta- 
tion rate are noted only in cases of superim- 
posed infection. 


UROLOGICAL INVESTIGATION 


The plain film of kidneys, ureters and 
bladder will reveal little unless the kidney 
is grossly enlarged. The intravenous pyelo- 
gram will demonstrate ureteral obstruction 
in the lower third with or without associ- 
ated hydroureter and hydronephrosis. The 
radiologist will report obstruction due to 
non-opaque calculus, ureteral stricture or 
tumour. Endoscopy will reveal the presence 
or absence of vesical implants; in their 
absence, ureteral catheterization may dem- 
onstrate the site and dimensions of obstruc- 
tion. Papanicolaou stains of the ureteral 
urine could be of value in differentiating 
mural invasion by endometriomata from 
primary or secondary ureteral malignant 
tumours. 


TREATMENT 


Treatment includes the correction of the 
deformity and the removal of the cause. 
Endometriosis may be treated by operation, 
x-ray or hormonal castration. Unfortunately 
it may not be recognized until the ureter 
is explored and frozen sections are ex- 
amined. Bilateral oophorectomy is then the 
treatment of choice. Co-existing disease in 
the rest of the pelvic organs can be treated 
concurrently. The presence of a minimal 
amount of endometriosis, comprising only 
a small puckering of the peritoneal surface, 
has been found to cause ureteral obstruc- 
tion. Retroperitoneally the ureter has been 
found completely surrounded by a dense 
scar-like tissue extending for 2 to 3 cm. 
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Fig. 1.—Preoperative pyelogram showing obstruction to dye 
and catheter on left side. 


Fig. 2.—Preoperative pyelogram showing level of obstruction 
to ureteral catheter. 


The case to be reported was 
treated by local excision of tie 
obstruction and a_ ureteroplasty 
over a splinting catheter. Te 
site of the obstruction was not Ic w 
in the pelvis but at the pelvic 
brim. 


CasE REPORT 


Mrs. A.O., a 48 year old wh te 
multiparous woman, was admitted to 
hospital on February 4, 1955, co:n- 
plaining of left lower quadrant pein 
radiating to the left costo-vertebral 
angle and lasting for one hour. This 
was accompanied by chills and re- 
quired meperidine (Demerol) for re- 
lief of pain. Careful questioning 
revealed that her symptoms to a 
lesser degree had been present for 
18 months. She had been in hospital 
four months previously for a cho- 
lecystectomy for cholelithiasis. Pre- 
vious pelvic surgery included an 
appendectomy and removal of a cyst 
from the right ovary years ago. Her 
menstrual cycle was normal and she 
had no hematuria. 


On examination she was in no 
apparent distress. There was slight 
tenderness over the left kidney and 
ureter. Microscopically, the urine 
showed an occasional pus cell and 
red cell. The specific gravity was 
1.020. The blood pressure was 
136/66 mm. Hg and the pulse 72. 
There was evidence of a recent gall- 
bladder excision plus an old _ right 
lower rectus scar. Pelvic examination 
revealed a freely movable uterus and 
a suggestion of a small fibroid. The 
pelvic lining was not nodular, but 
there was a sensation of thickening 
in the region of the left broad liga- 
ment. The hemoglobin value was 
13.8 g. %, leukocyte count 8300, 
red cell count 4,900,000 and the non- 
protein nitrogen 22. The urine cul- 
tures showed no growth. The adm s- 
sion film of kidneys, ureters and 
bladder showed a questionable ar :a 
of increased density in the line of t ie 
left ureter opposite the sacroiliic 
joint. Intravenous pyelography (Firs. 
1, 2 and 3) revealed a left hydio- 
nephrosis and hydroureter. The s te 
of the obstruction and its cause we e 
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nct visualized. Endoscopic examina- 
tiin showed the bladder to be free 
of lesions. The left ureter was 
blocked at 10 cm. to 4, 5 and 6 Fr. 
catheters. It was felt that cystoscopy 
ard ureteral catheterization under 
ar esthesia would give us more in- 
fo mation on the state of the ureter 
ard also allow us to make a thorough 
pelvic examination. This only con- 
fir ned total obstruction at 10 cm. 
Alter a pelvic examination, a staff 
g\ necologist was of the opinion that 
th: lesion was possibly a_ uterine 
fil roid, but that there was no malig- 
na acy. 

On February 14, 1955, the area 
wis explored through a Gibson in- 
cision and the ureter was approached 
ex-raperitoneally. The proximal ure- 
te) at the brim of the pelvis was 
grossly dilated. No stone was pal- 
pated. There was a fibrous, gritty 
mass involving the ureter for about 
3 cm. This appeared mainly on the 
medial side. The ureter was carefully 
freed for about 3 inches (7.5 cm.) 
where it crossed the pelvic vessels. 
As the ureter was freed from this 
gritty, fibrous mass, it rolled up and 
out of its encasement. On opening 
the ureter it appeared to be free of 
tumour invasion but presented a 
sharp stricture at the level noted. 
Quick sections by Dr. L. S. Mautner, 
our pathologist, revealed smooth 
muscle tissue, throughout which were 
numerous endometrial implants com- 
posed of glandular structures sur- 
romnded by typical endometrial 
stroma (Fig. 4); in some areas a 
few collections of mononuclear cells 
were seen. There was no evidence 
of malignancy. A diagnosis of endo- 
metriosis of periureteral tissue was 
made. The ureter was then incised 
across the stricture for a distance of 
2 cm. A long-limbed No. 10 Fr. 
T-tube was inserted proximal to the 
stricture and the edges of the ureter 
Were approximated with firm 0 
atraumatic chromic interrupted cat- 
gut in Davis fashion. The peritoneum 
was not opened. The wound was 
closed with interrupted chromic cat- 
gut and the skin with silk. 

Postoperative progress was un- 
eventful. On the 14th day a subtotal 


é a: pees 
Fig. 3.—Preoperative intravenous pyelogram showing loss of 
function and hydronephrosis—30 minute delayed film. 


abdominal hysterectomy and a bilateral salpingo-oopho- 
rectomy was carried out by Dr. W. T. G. Knowlton, 
staff gynecologist. The only manifestation of endome- 
triosis was a small puckered area at the level of the base 
of the T-tube. The entire peritoneal surface was otherwise 
smooth and intact. 

The gross specimen included a uterus 6 x 8 x 3 cm. 
with a few interstitial fibroids, the largest being 2 cm. 
The endometrium was not remarkable. One ovary con- 


Fig. 4.—Endometriosis of periureteral tissue (H & E x 240). 
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Fig. 5.—Intravenous pyelogram taken four years post- 
operatively. 


tained a recent corpus luteum. One follicular cyst was 
present. The tubes measured 4 x 1.5 cm. The peritoneum 
was smooth, the lumen was patent. Microscopically sec- 
tions from the uterus showed atrophic endometrium. The 
myometrium contained a tumour composed of inter- 
lacing smooth muscle and connective tissue fibres. Sections 
from the tube were not abnormal. Sections from the ovary 
showed the presence of some follicular cysts and germinal 
inclusion cysts. One ovary had some granulation tissue 
on the surface which was surrounded by an extensive 
zone of fresh haemorrhage. In one area a glandular struc- 
ture was seen within this tissue, and in an adjacent area 
a gland was seen surrounded by stroma which might 
have been of endometrial origin. This could not be de- 
termined with certainty. In all sections there was no 
evidence of malignancy. 


DIAGNOSIS 
1. Fibromyomata of uterus. 


2. Follicular cysts and germ nal 
inclusion cysts of ovary. 

3. Endometriosis of one ovary 

Twenty-four hours later, on he 
patient’s 15th postoperative day, he 
T-tube came out of the ureter ; nd 
was therefore removed. The incis on 
remained dry and progress was n- 
eventful. The patient was dischar; ed 
home on March 11, 1955. 


COMMENTS 


We would have preferred to 
have allowed the drain to remain 
in for 21 days, but as it dislocaied 
on the 15th day we had no choice 
but to remove it. This patient /ias 
been seen only once yearly and 
the condition followed up by in- 
travenous pyelography. Fig. 5 
was taken at the conclusion of 
four years of follow-up. Were we 
to encounter another such case, 
it would be treated by insertion 
of a splinting polyethylene cathe- 
ter for 21 days. 


SUMMARY 


A case of unilateral ureteral 
obstruction as a sole manifesta- 
tion of endometriosis has been 
presented. There were no other 
symptoms. Therapy consisted of 
freeing the ureter, incising the 
stricture, and splinting. A four 
year follow-up has been termin- 
ated. This is believed to be the 
10th reported case of unilateral 
ureteral obstruction as a sole mani- 
festation of endometriosis. 

I am indebted to Dr. L. S. Mau'ner 
for pathological sections, and to Dr. 


W. T. G. Knowlton, for his gyne:co- 
logical help. 
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RESUME 


‘m trouve dans la littérature plusieurs rapports 
cernant une obstruction unilatérale de luretére, 
‘me manifestation unique de l’endométriose: 

est toujours considéré comme rare. I] est 
yorté ici un cas de ce genre (qui est le dixiéme 
tre publié); celui-ci remonte a quatre ans et 
té, durant cette période, soigneusement étudié 
facon a apporter des conclusions valables. 
résentation de cas.—Une multipare agée de 48 
est admise 4 l’hépital en 1955, se plaignant de 
leurs dans le cété inférieur gauche du ventre; 
douleurs étaient suffisament fortes pour néces- 
- des injections de Démérol. D’aprés linterro- 
ire ces symptémes existaient depuis 18 mois; 


SIDE ACTIONS OF MUSCLE 
RELAXANTS* 


“When one compares the known pharma- 
cology of these drugs with clinical reports on 
their use, doubt arises as to how many of the 
actions apart from neuromuscular block have 
practical importance, But an important differ- 
ence between laboratory work and clinical 
practice deserves emphasis. Most pharmaco- 
logical analyses rest on experiments performed 
on a few tens of animals at most; but the drugs 
may be used clinically in thousands of patients. 
How is it possible, by necessarily limited ani- 
mal work, to predict or assess for the clinician 
the possible abnormal responses which may 
occur, during his use of a drug both in healthy 
and diseased men? Ultimately of course this 
assessment must be a clinical one. But in the 
preliminary stages, at least, it is useful to pay 
attention to two points. First, any action dis- 
played by a drug, even if only in a particular 
species, may turn up in human practice. Thus 
the toxicity of oxygen at pressures below one 
atmosphere, especially marked in rats, has 
proved to have a human correlate; the excitant 


°Paton, W. D. M.: The effects of muscle relaxants 
other than muscular relaxation, Anesthesiology, 20: 
461. 1959. 


URETERAL OBSTRUCTION 


la patiente avait, par ailleurs, subi une cholécystec- 
tomie pour lithiase biliaire quatre mois plus tot, 
et aussi, quelques années auparavant, une appen- 
dicectomie et l’ablation d’un kyste de lovaire droit. 
Les examens d’urines montrérent la présence de 
quelques globules rouges et d'un peu de pus. 
A Yexamen gynécologique, lutérus était mobile, 
mais le ligament large gauche semblait quelque 
peu épaissi. Le pyélogramme intraveineux mit 
en évidence une hydronéphrose et une dilatation 
urétérale gauches; cependant la cystoscopie montra 
une vessie normale. On procéda alors a un cathé- 
térisme urétéral sous anesthésie, qui permit de 
découvrir une obstruction de Turetére gauche a 
10 cm. au-dessus de son abouchement vésical. 
On pratiqua alors une laparotomie par incision de 
Gibson: YTuretére gauche était fortement dilaté 
et lon palpait a son intérieur une petite masse 
qui n’était pas un calcul; une biopsie permit de 
diagnostiquer une hypertrophie du tissu musculaire 
lisse avec des plaques d’endométriose; on incisa 
la stricture et on sutura l'uretére sur un cathéter. 
Quinze jours plus tard, une hystérectomie abdo- 
minale subtotale et salpingo-ovariectomie bilatérale 
furent effectuées; les suites opératoires n’eurent 
aucune histoire. L’anatomie pathologique ne révéla 
aucune malignité. 


action of morphine in the cat likewise fore- 
shadows a similar action in a few humans, 
contrasted with its normal ‘sedative’ action. 
Secondly, it is sometimes possible, when a 
side-action by a drug is the therapeutic action 
of some other recognized drug, to assess the 
likelihood of the side-action by considering 
the known variations in response to the latter 
drug: thus the ganglion-blocking action of 
d-tubocurarine can be interpreted in the light 
of our experience with hexamethonium 

i If this argument is admitted, then it 
would be reasonable for the clinician to seek 
from the pharmacologist both an accurate iden- 
tification of all the significant side-actions of 
a new drug and also, where possible, an esti- 
mate of the intensity of those side-actions in 
terms of familiar drugs. A subsequent quanti- 
tative assessment of the side-actions in clinical 
practice then becomes of interest to the phar- 
macologist for the light it throws on human 
responses as compared with those of animals. 
Although the close study of side-actions is a 
less attractive and usually a less important 
side of therapeutics than, say, the attempt to 
discover new drugs or to explain the actions 
of familiar but mysterious ones, there can be 
little doubt that further attention to them 
would bring about a valuable refinement in 
anesthetic technique.” 
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THE INTRAPERITONEAL AND LOCAL USE OF NITROGEN MUSTARD 
(MECHLORETHAMINE) AT THE TIME OF OPERATION FOR 
GASTROINTESTINAL CANCER* 


JOHN A. McCREDIE, M.B., M.Ch., 


A CLINICAL investigation is being undertaken 
to determine whether nitrogen mustard 
used at the time of operation decreases the 
incidence of cancer recurrences. Nitrogen 
mustard is introduced into the lumen of 
the gut in an attempt to kill free cancer 
cells and thereby to decrease the incidence 
of cancer recurrences at the site of intestinal 
anastomosis. Nitrogen mustard is placed in 
the peritoneal cavity to deal with cancer 
cells which may be present in the peritoneal 
fluid. In addition, nitrogen mustard placed 
in the peritoneal cavity is absorbed into 
the portal circulation and it is hoped will 
control cancer cells which have entered the 
portal blood stream and have been taken 
up by the liver. Operative wounds and the 
perineal wounds after abdomino-perineal 
resection of the rectum are irrigated with 
nitrogen mustard in an effort to kill cancer 
cells which may be contaminating these 
sites. 

Nitrogen mustard  (mechlorethamine 
hydrochloride, N.F.) was first used clinic- 
ally in 1942 for the treatment of a patient 
suffering from a malignant lymphoma. 
Subsequently it has been found of value for 
the palliative treatment of some of the 
neoplastic diseases of the lymphoid and 
hzmopoietic systems e.g. Hodgkin’s disease. 
Nitrogen mustard is sometimes useful in 
the treatment of both primary and second- 
ary lung carcinomata, but when injected 
by a systemic vein it is only occasionally 
of value for carcinomata elsewhere in the 
body. In patients suffering from broncho- 
genic carcinoma, nitrogen mustard some- 
times causes a decrease in cough, pain, 
dyspnoea and hemoptysis, and occasionally 
pleural effusions and tumours become 


*From the Department of Surgery, University of 
Western Ontario, and the Ontario Cancer Founda- 
tion, London Clinic, Victoria Hospital, London, 
Ontario. Supported by a grant from The Ontario 
Cancer Foundation, 


F.R.C.S.(E. & Edin.), 


F.R.C.S.[C], London, Ont. 


smaller. These changes most frequen ly 
occur when the tumours are anaplas'ic. 
Pleural effusions due to metastatic dise: se 
of the ovary and breast sometimes decre: se 
after instillation of nitrogen mustard it:to 
the pleural cavity. Nitrogen mustard prcb- 
ably produces an effect on some pulmoniry 
tumours because of its higher concentration 
in the lungs, due to their rich blood supply, 
than in other tissues. This explanation is 
supported by the fact that carcinomata and 
sarcomata in other parts of the body some- 
times respond when nitrogen mustard 
injected directly into the artery supplying 
the tumour region. Bierman and his co- 
workers have found objective improvement 
in seven out of 34 patients suffering from 
advanced pelvic malignancy when nitrogen 
mustard was injected into the aorta below 
the level at which the aorta and inferior 
vena cava were clamped; the femoral 
vessels were obstructed by tourniquets.' The 
dose of nitrogen mustard administered 
varied from 0.2 to 1.6 mg./kg. of body 
weight. An even higher concentration of 
nitrogen mustard has been obtained in the 
tumour by Creech and associates? by per- 
fusing the tumour through an extracorporeal 
circulation; for pelvic malignant tumours 
the aorta, the inferior vena cava and femoral 
vessels were occluded. 

Nitrogen mustard inhibits cell division in 
its premitotic phase and. this forms the 
basis for its therapeutic use. With the dose 
used clinically (0.4 mg./kg. body weigl't) 
only cells of the bone marrow, lymphatic 
tissue and some rapidly proliferating mal g- 
nant cells are affected. However, with to ic 
doses cells of the intestinal tract, nervcus 
system, gonads and cornea are also n- 
volved. The toxic effects and_ biologi :al 
changes induced by nitrogen mustard re 
in some aspects similar to those follow ng 
irradiation, and in addition the therapeu ‘ic 
results are in many ways similar, For these 
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TABLE I.—PreuimMiInary Resutts or NirRoGEN Mustarp THERAPY AT THE TIME OF OPERATION 


FOR CANCER* 
Treated Controls 


Breast} Rectumt Breast Rectum 


N imber of cases... . 37 15 37 I 
N amber of recurrences. . . . 5 3 (23.5 mos.§) 12 5 (19.0 mos.) 
N umber of deaths........... 3 (24.5 mos.) 7 3 (18.0 mos.) 
N» cancer at autopsy ae 0 1 


*After Cole et al., Ann. Surg. (In Press). 

tPatients suffering from carcinoma of the breast were given nitrogen mustard into a systemic vein; 
0.? mg. per kg. body weight at the time of operation and 0.1 mg. per kg. on the two days following operation. 

{Patients suffering from carcinoma of the rectum were given nitrogen mustard (0.1 mg. per kg. body 
wight) in 400 c.c. physiological saline intraperitoneally and 0.1 mg. per kg. intraportally at the time of 
oy eration and 0.1 mg. per kg. body weight of the drug into a systemic vein on the two days after operation. 

§In brackets () is the average number of months that the patients survived after operation. 


TABLE II.—INcieEnce or “TAKES” OF THE WALKER 256 TUMOUR WHEN NITROGEN MustarD WAS GIVEN 


One Hour AFTER THE CELLS* 


Intraportal cells Intraperitoneal cells 


Group 1 Group 2 Group 3 Group C Group 4 Group C 


Group 5 Group 6 
Control 


Intra- 
peritoneal 


Intra- 
portal 


Intra- Systemic Control 
peritoneal venous 


Intra- 
portal 


Route of HN» 
administration 
Number of rats 
with “takes” 24 18 25 : i 13 27 
Number of rats 
without “takes” 19 25 2 2 17 3 0 
Total animals 13 13 4i 14 30 30 33 
Percentage of ‘takes’? 53.5 41.2 55.¢ 43.3 90.0 100 
Probability t <0.001 <0.001 < <0.001 NS 


*McCredie, J. A. and de Peyster, F. A.: Surgery, 45: 709, 1959. 
TProbability of this group and control groups were from the same population. 


Systemic 
venous 


TABLE ILL.—INcipence or “TakEs” OF THE WALKER 256 TUMOUR WHEN NITROGEN Mustarb WAS GIVEN 


One Hour AFTER THE INOCULATION OF CELLS INTO SUBCUTANEOUS PocKETs* 


Group ? Group 8 Group 9 


Group C 


Route of HN» administration Intraportal Intraperitoneal Systemic venous Control 
Number of rats with “takes” 28 31 31 
Number of rats without “takes’’. 0 0 0 
Total animals. .... dats <s 28 31 31 
Percentage of “takes”... .. ae 100 100 100 
Probabilityt Sos .. NS N NS NS 


*McCredie, J. A. and de Peyster, F. 


A.: Surgery, 45: 709, 1959. 


tProbability of this group and control groups were from the same population. 


reasons nitrogen mustard is known as a 
radiomimetic drug. Mrazek et al.’ have 
found that when nitrogen mustard (0.4 
mg./kg. body weight) is given at the time of 
operation for cancer, there is an_ initial 
leukocytosis reaching a peak of about 13,000 
cells per c.mm. on the second postoperative 
day. The white cell count then decreases 
and reaches its lowest level (about 3500 
cells per c.mm.) by about the 14th day. 
The white cell count has usually returned 
to normal by the end of the third week 


after operation. Economou et al.' using the 
same dose, found that the white cell count 
fell to 3000 or less in only five out of 24 
patients receiving nitrogen mustard at the 
time of operation. Cole states that no 
patient should receive nitrogen mustard at 
operation unless the white cell count is 
greater than 5000 cells per c.mm. and the 
platelet count 150,000 cells per c.mm. To 
prevent infection resulting from leukopenia, 
he recommends the administration of anti- 
biotics to all patients although, as he points 
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TABLE IV IRRIGATION OF WouNDS INOCULATED 
witH CANCER CELLS ONE Hour PrREviousty* 
Number Percentage 
of rats of takes 


Control (no irrigation). j 89 
Saline, isotonic. . . 100 
Oxytetracycline, 25 mg. % aes 100 
Distilled water 8 100 
Heparin, 10 mg.%..... 100 
Saline, 3% 90 
Phenol, 0.19 j 86 
Sodium sulfs udiasine, 1 g.° 83 
C hloroazodin (azoc hloramide) 

0.05 mg.% (wound slough if 

higher concentration) 5 80 
Benzalkonium (Zephiran) 

chloride 1:1000 . : 35 71 
Mercury bichloride, 1:1000 . ‘ 66 
Ethyl alcohol, 95% 57 
Strong i iodine hamites solution 

U.S.P. (1/2 strength). . ! 23 
Mec Hon amine 

(nitrogen mustard), 1 mg.%. 3 
Monoxychlorosene 

(Clorpactin), 2% 

*Collier, R. G. et al.: 
1959. 


5 
78: 528, 


3 
Arch. Surg.. 


A.M.A. 


out, there is no proof that antibiotics help. 
Transfusion of whole blood has probably 
no effect on the white cell count. Cole and 
associates found that the patients who re- 
ceived nitrogen mustard had no greater 
incidence of wound infection or dehiscence; 
however, when infection occurred, it tended 
to be more severe. Mrazek et al. found that 
more blood was required in the postopera- 
tive period. They found that treated 
patients required an average of 1400 c.c. 
of blood while those who did not receive 
nitrogen mustard received 860 c.c. of blood. 
The extra blood was given because of a 
falling hematocrit value which was_be- 
lieved to be due mainly to bone marrow 
depression rather than to loss of blood. 
The recommended dose of nitrogen mustard 
for a patient suffering from Hodgkin’s 
disease is 0.4 mg./kg. body weight. The 
margin of safety however is considerably 
decreased when the drug is given at opera- 
tion, so that great care must be taken when 
it is given at this time. Cole suggests that 
half the routine dose be given to patients 
over the age of 70 years and, to avoid 
excessive dosage in obese patients, that 
not more than 30 mg. of nitrogen mustard 
be given to any patient. He found that 
nitrogen mustard was the cause of serious 
complication in only one out of 140 patients. 
This patient, suffering from carcinoma of 


CANADIAN JOURNAL OF SURGERY 


Vol 3 


the breast, received more than the maximt m 
dose of 30 mg. of nitrogen mustard. 

In 1956, Cole® suggested that althou sh 
nitrogen mustard was of no value in tie 
treatment of established tumours it mig at 
control cells disseminated at operation >r 
recently implanted cancer cells. His gro p 
injected 110,000 Walker 256 tumour ce ls 
into the portal venous system of rats aid 
tested the effect of injecting nitrog n 
mustard (0.5 mg./kg. of body weigh ) 
intraportally, intraperitoneally or by a 
systemic vein on hepatic “takes” of te 
Walker tumour. The drug was given 0.1¢ 
minute after the cells. When the nitrogen 
mustard was injected intraportally, “takes” 
occurred in only 19% of the treated animels 
and in 97% of the control animals. When 
the drug was injected intraperitoneally or 
by a systemic vein it was not so effective. 
It was also found that nitrogen mustard 
injected more than one hour before or six 
hours after the cells did not have much 
protective effect. When it had been estab- 
lished experimentally that nitrogen mustard 
was effective against recently injected can- 
cer cells, it was given to patients at opera- 
tion. At first, in patients with gastrointes- 
tinal cancer, 0.1 mg. nitrogen mustard per 
kg. body weight (maximum dose of 7.5 
mg.) was injected intraperitoneally at 
operation and 0.1 mg./kg. was injected by 
a systemic vein on each of the three days 
following operation. Later in the clinical 
investigation, half the total dose was given 
at operation; 0.1 mg./kg. intraperitoneally 
in 500 c.c. saline and 0.1 mg./kg. into an 
omental vein in 50 c.c. of saline. The re- 
mainder was given systemically on the two 
days following operation. Preliminary re- 
sults (Table I) from the clinical trial 
started by Cole and associates in 1956 
suggest that in patients suffering fron 
gastrointestinal cancer the administration 
of nitrogen mustard at operation decreas°s 
the incidence of cancer recurrences. A 
longer observation period is still necessary, 
because the drug may only postpone tie 
time of appearance of the tumours aid 
may not have such a striking effect on 5 
or 10 year survival rates. 

An experimental investigation was under- 
taken in Cole’s laboratory by McCred‘e 
and de Peyster® to find the most effecti ‘e 
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Intraportal 
Intraperitoneal 


C3607 Systemic vein 
Controls 


Fig. 1.—Plan of experiment showing the groups of rats studied. (Reproduced from 
McCredie, J. A. and de Peyster, F. A.: Surgery, 45: 709, 1959.) 


route for the administration of nitrogen 
mustard and to discover its effect on cancer 
cells injected into different tissues. Cancer 
cells may be disseminated at operation into 
the portal venous system, into the peritoneal 
cavity or into the operative wound; cancer 
cells were therefore inoculated at these 
sites. The drug was injected into the portal 
venous system, intraperitoneally and by the 
systemic venous route. Ten thousand 
Walker 256 tumour cells were injected into 
12 groups of rats (Fig. 1) and nitrogen 
mustard (0.5 mg./kg. body weight) was 
injected one hour after the tumour cells. 
This interval was used because there is at 
least this interval during clinical surgery 
between the removal of the primary malig- 
nant tumour with possible dissemination of 
malignant cells and the administration of 
nitrogen mustard. Animals dying within 48 
hours of operation were excluded from the 
results; those dying before or killed at 30 
days were autopsied to determine the 
presence or absence of tumour. The results 
(Table Il) showed that nitrogen mustard 
administered intraportally, intraperitoneally 
or by a systemic vein was equally effective 
against Walker 256 tumour cells introduced 
into the portal venous system. However, 
intraperitoneal injection was significantly 
superior to intraportal or systemic venous 
injection when the cancer cells were intro- 
duced into the peritoneal cavity. It was 


found (Table II) that the drug had no 
effect on Walker tumour cells implanted in 
subcutaneous pockets when it was given 
intraportally, intraperitoneally or by the 
femoral vein. This work suggests that, in 
patients suffering from gastrointestinal can- 
cer, nitrogen mustard may be more effective 
when it is all given into the peritoneal 
cavity rather than by a combination of the 
intraportal, intraperitoneal and _ systemic 
venous routes. 

Contamination of wounds by cancer cells 
and their presence in the lumen of the gut 
may cause cancer recurrences. The cancer 
cells in the lumen of the gut may at times 
grow at sites of mucosal injury, but will not 
invade the intact mucous membrane. Meta- 
static growths may be found on internal 
hemorrhoids, in anal fistulous tracts and 
at the sites of intestinal anastomoses. 
D’Allaines, Morgan and_ Lloyd-Davies? 
drew attention to the importance of cancer 
cell implantation at sites of intestinal 
anastomoses. Goligher, Dukes and Bussey* 
found that of 162 cases of anterior resec- 
tion of the rectum, 10% developed recur- 
rences at the suture line; 38% of the re- 
currences were at the line of intestinal 
anastomosis. They found that by irrigating 
the lumen of the gut with 1:500 perchloride 
of mercury the number of recurrences at 
the suture line was decreased. Collier et al.® 
have shown that nitrogen mustard is a 
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potent anti-cancer drug when directly 
applied to cells of the Walker 256 tumour. 
They implanted 10,000 Walker tumour cells 
into subcutaneous pockets in the abdomen 
of rats, and one hour later they irrigated 
the wounds with 100 c.c. of various solu- 
tions (Table IV) and subsequently ob- 
served the animals for tumour “takes”. They 
found that irrigation of the wounds with 
100 c.c. of nitrogen mustard at a concentra- 
tion of 1 mg. per 100 c.c. resulted in “takes” 
in only 3% of the animals, whereas 87% 
of the untreated control animals developed 
“takes”. This concentration did not inter- 
fere with wound healing. Hardesty’’ found 
that nitrogen mustard applied locally to 
wounds in rats did not impair wound heal- 
ing unless the concentration was greater 
than 2.5 mg. per 100 c.c. Graber et al." 
using rabbits, Hardesty using rats, and 
Morales and McDonald" using dogs found 
that the systemic injection of nitrogen 
mustard did not influence wound healing 
unless the drug was given in doses which 
frequently proved fatal. Kredel'® has irri- 
gated operative wounds in patients with 
nitrogen mustard (500 c.c. containing 10 
mg. of nitrogen mustard) and found that 
it did not interfere with wound healing. He 
found that skin grafts would take on sur- 
faces irrigated with this solution. Nitrogen 
mustard has been given in large doses into 
the peritoneal cavity of patients at the time 
of operation for intra-abdominal cancer. 
Curreri has given 22 mg. and 30 mg. to 
two patients and Mengert 30 mg. to four 
with no effect on wound healing and with- 
out the development of any complica- 
tions. 

The experimental and clinical work 
performed with nitrogen mustard suggests 
that it can be used with safety in the peri- 
toneal cavity, to wash out the lumen of the 
gut and operative wounds. Its use at these 
sites may possibly decrease the incidence of 
cancer recurrences and, in view of _ its 
absorption from the peritoneal cavity, it 
may inhibit the development of hepatic 
metastases. 


METHODS 


The effects of irrigating sites of possible 
cancer cell contamination with nitrogen 
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mustard and of giving nitrogen must 
intraperitoneally in one dose are be 
studied in two groups of patients suffer 
from gastrointestinal cancer: 


1. “Attempted Curative” Series 


The patients selected are those suffer 
from intra-abdominal carcinoma of 
gastrointestinal tract in whom a curat 
operation is planned. No patient is giv 
nitrogen mustard unless the white cell cor 
exceeds 5000 cells per c.mm. and an a 
quate platelet count (exceeding abc: 
150,000 cells per c.mm.) is present. The 
patient is placed in the “attempted curati\ e” 
series if it has been possible to perform 
a radical cancer operation and there is no 
known tumour tissue remaining after the 
operation. If the serosa over the tumour 
has been invaded and some free fluid is 
present in the peritoneal cavity, the case is 
still included in the “attempted curative” 
series. A patient is not included in this 
series if it has not been possible to perform 
a radical cancer operation e.g. when the 
area of lymphatic drainage of a tumour has 
not been removed owing to the poor general 
state of the patient. When an intestinal re- 
section is going to be performed the intes- 
tinal lumen is occluded with tapes above 
and below the tumour to prevent intra- 
luminal spread of cancer cells during mani- 
pulation of the tumour.’® A solution con- 
taining 10 mg. of nitrogen mustard in 500 
c.c. of physiological saline is freshly pre- 
pared. An adequate amount of the solution 
to distend the gut (about 100 c.c. at each 
site) is injected into the lumen above and 
below the tapes. Resection is then per- 
formed and the fluid is sucked out from the 
lumen of the gut just before the anastomosis 
is completed. A second solution of nitrogen 
mustard (0.3 mg./kg. body weight) is 
freshly prepared in physiological saline to 
give a concentration of 2.5 mg. of nitrogen 
mustard per 100 c.c. of physiological sali ve, 
e.g. a 150 Ib. man below 70 years of : ge 
would receive 20.5 mg. of nitrogen must: rd 
in 818 cc. of physiological saline. Jo 
patient is given more than 25 mg. of nit 0- 
gen mustard. The solution is inserted i: to 
the peritoneal cavity before closing te 
peritoneum. The operative wound is wash +d 
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with the fluid and the intestines are moved 
aiound to disseminate the fluid thoroughly. 
Tie fluid is left in the peritoneal cavity. 
A ter abdomino-perineal resection of the 
rectum the perineal wound is irrigated with 
a solution containing 10 mg. of nitrogen 
mustard in 500 c.c. of physiological saline. 
A ter operation the white cells and platelets 
we counted on the first, fourth, seventh 
ad 14th days after operation. Antibiotics 
a2 given if the white cell count falls below 
4(00 cells per c.mm. Periodic blood hzema- 
tc crit readings are made and blood is given 
if the haematocrit level falls. 


2. “Palliative” Series 


Patients are given nitrogen mustard as 
described for the “attempted curative” 
series if cancer tissue remains after opera- 
tion. The residual cancer tissue may either 
be local, in the lymph nodes, peritoneum, 
o1 liver or elsewhere in the body. 

In view of the finding that nitrogen 
mustard could be used without serious 
complications developing, and that it was 
possibly of value to the patients, it was 
decided not to run random selected control 
and treated series of patients. Each patient 
who receives nitrogen mustard is controlled 
by a similar type of case treated by the 
same surgeon before the onset of this in- 
vestigation. All the cancer operations per- 
formed by a particular surgeon during the 
preceding two years are listed as curative 
and palliative according to the operative 
report and the pathological findings. A pa- 
tient with a tumour at the same site is 
selected at random to act as a control for 
the patient who has received nitrogen mus- 
tard at operation. For comparison of results, 
a similar follow-up period is used for both 
patients. 


PRELIMINARY RESULTS 


Twenty-six patients suffering from gastro- 
intestinal cancer have been treated with 
nitrogen mustard at operation. Sixteen were 
in the “attempted curative” series and 10 in 
the “palliative” series. None of the patients 
has developed any serious complication 
directly attributable to the nitrogen mus- 
tard. The severe nausea and vomiting fre- 
quently seen after the intravenous injection 
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of nitrogen mustard do not occur when the 
drug is introduced into the peritoneal cavity 
at operation. The patients who receive 
nitrogen mustard are occasionally more ill 
than would be anticipated from the extent 
of the procedure performed; however, in 
none has the general condition of the pa- 
tient been a cause for anxiety. All of the 
incisions have healed by primary union. 
Subacute intestinal obstruction occurred in 
one of the patients, necessitating operation 
10 days after the introduction of nitrogen 
mustard into the peritoneal cavity. The 
obstruction was found to be due to a rota- 
tion of the gut at the site of the intestinal 
anastomosis and there was no evidence of 
a plastic peritonitis. The white cell count 
increased during the two to three days after 
operation and fell to its lowest level by 
about the seventh day. The lowest white 
cell count so far recorded is 3100 cells 
per c.mm. 


CoMMENT 

The results of giving nitrogen mustard 
to rats at the time of injecting cells of the 
Walker 256 tumour suggest that the drug 
may be of value in patients when admini- 
stered at operation. However, the Walker 
256 tumour can no longer be considered 
a spontaneous tumour; its cells are there- 
fore more likety to be controlled by nitrogen 
mustard than are those of a spontaneous or 
chemically induced tumour. The prelimin- 
ary clinical results by Cole show a lower 
incidence of cancer recurrences in patients 
receiving the drug than in the untreated 
controls. However, the series is too small 
to be of statistical significance, and it is 
emphasized that the method must still be 
considered experimental. 


SUMMARY 

Preliminary clinical results by Cole 
suggest that nitrogen mustard given intra- 
portally, intraperitoneally and by the sys- 
temic venous route at the time of operation 
for cancer may decrease the number of 
cancer recurrences. Experimental work by 
Collier et al. and McCredie and de Peyster 
using the Walker 256 tumour in rats sug- 
gests that nitrogen mustard may be more 
effective when possible sites of cancer cell 
contamination are irrigated with nitrogen 
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mustard and when the drug is left in the 
peritoneal cavity. A clinical investigation 
has been undertaken irrigating possible 
sites of cancer cell contamination (lumen 
of the gut and the perineal wound after 
abdomino-perineal excision of the rectum ) 
with the drug (10 mg. nitrogen mustard 
in 500 c.c. of physiological saline). In addi- 
tion nitrogen mustard (0.3 mg./kg. body 
weight at a concentration of 2.5 mg. in 100 
c.c. physiological saline) is left in the peri- 
toneal cavity. The white cell and platelet 
counts are recorded before and after opeta- 
tion. Twenty-six patients have so far been 
treated: 16 in the “attempted curative” 
series and 10 in the “palliative” series. None 
has developed any serious complication 
attributable to the nitrogen mustard. The 
white cell count increased during the first 
two to three days following operation and 
then decreased to its lowest level between 
the seventh and 10th days. The results 
show that it is safe to use nitrogen mustard 
locally and by the intraperitoneal route at 
the time of operation; however, it is empha- 
sized that the method is experimental and 
not yet adoptable for general use. 


I would like to thank Dr. W. H. Cole of the 
University of Illinois, Dr. A. D. McLachlin of the 
University of Western Ontario, Dr. Ivan H. Smith, 
Dr. W. R. Inch and Dr. W. B. Barton of The 
Ontario Cancer Foundation, London Clinic, for 
encouragement in this work and especially the 
surgeons of London, Ontario, for their co-operation 
and interest in this investigation. 
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RESUME 


Les premiers résultats cliniques de Cole montrent 
~ le gaz moutarde (mechloréthamine chlorhy- 


drate) administré par les voies intraportale, intra- 
péritonéale ou intraveineuse peut, lors des actes 
chirurgicaux dans les cas de cancer, réduire le 
nombre des récidives carcinomateuses. Le travail 
expérimental accompli par Collier et ses colla- 
borateurs, par McCredie et de Peyster sur les 
tumeurs Walker 256 du rat, tendent a montrer 
que le gaz moutarde est plus efficace si l’on peut 
irriguer directement avec la substance les points 
de contamination possibles, et si l’on laisse la 
drogue dans la cavité péritonéale. C’est ainsi que 
fut entreprise une série d’essais cliniques, au cours 
desquels des lieux supposés capables d’étre con- 
taminés par des cellules cancéreuses, furent directe- 
ment irrigués avec une solution de gaz moutarde 
(10 mg. de gaz moutarde dans 500 c.c. de solution 
saline physiologique); dans ce cas, les lieux de 
contamination supposée étaient la lumiére intes- 
tinale et l’ensemble de la plaie périnéale lors d’une 
résection abdomino-périnéale és rectum. De plus 
une certaine quantité de la méme drogue fut 
laissée dans le péritoine, ceci ‘a raison de 0.3 mg. 
par kg. de poids corporel. Les numérations de 
plaanettes furent effectuées avant et aprés l’in! er- 
vention. Vingt-six patients furent soumis 4a 
traitement, dont 16 formaient un groupe de cas v 
semblablement curables et 10, un ensemble 
cas traités palliativement. Aucun n’a_ souffert 
complications ou de troubles directement at 
buables A la drogue. Le nombre des éléments 

la série blanche augmenta pendant les deux 
trois premiers jours pest-epératoires et il 
descendu a son taux le plus bas vers le 7iéme on 
10iéme jour. Dans Vensemble, il est possible 
considérer comme non dangereux l’emploi de 
moutarde dans ces conditions; cependant 
méthode est encore au stade d’essai et ne doit 
étre généralisée avec trop de hate. 
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INSTRUCTIONS TO CONTRIBUTORS 


CANADIAN JOURNAL OF SURGERY 


All communications concerning this Journal 
should be marked “Canadian Journal of 
ey and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

The Journal is published quarterly. Subscrip- 
tion is $10 per year. (It would be greatly appre- 
ciated if subscribers would please add bank 
exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 


References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author's name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 


name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 


A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. Illustra- 
tions should not be rolled or folded. 


Language 


It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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DEVELOPMENT IN TORONTO’S MEDICAL FACULTY 


More space and better facilities for 
important research projects will be provided 
as the Faculty of Medicine’s share in the 
University of Toronto's current develop- 
ment program. 

Substantial renovation and additions to 
medical buildings are included in the first 
stage of the University’s program, to cost 
$52,359,000 during the next five years. Of 
this sum, $12,600,000 is now being sought 
from public sources by means of the 
National Fund for the University of To- 
ronto, and many thousands of volunteer 
committee members were out during the 
month of November carrying the appeal to 
alumni in all faculties and colleges, and cor- 
porate and individual friends of the Uni- 
versity. 

A sum in excess of $2,000,000 has been 
allocated for renovation and major additions 
to the Faculty of Medicine’s present research 
buildings. Through foresight in their ori- 
ginal conception and construction, both the 
Banting Institute (built in 1932) and the 
Best Institute (opened in 1955) have suff- 
cient foundations, steel and heating facili- 
ties for the proposed additions, which will 
provide space for research in cardiovascular 
surgery, medicine, pathology and _ other 
fields and allow for modernization and air 
conditioning of new animal quarters. Also 
planned is major rearrangement of the 
Biology Building, to be vacated by zoology 
students, and portions of the Hygiene Build- 
ing. This will enable women students to 
vacate the makeshift wartime huts on 
Hoskin Avenue. 

Although student enrolment has for the 
past ten years, been restricted to 150, the 
maximum number considered desirable and 
practicable, some new teaching facilities 
will also be provided to allow for broaden- 
ing of some courses and for admission of 
greater numbers of students from other 
related faculties such as nursing, dentistry, 
and pharmacy. It will also allow reorganiza- 
tion of the whole field of rehabilitation 
medicine. Courses in physical and occupa- 
tional therapy have been given for some 
years, and last year a course in speech 


pathology was added, but now the wl 
subject of rehabilitation medicine, still cc : 
paratively in its infancy, is to be reorgani 
and formalized with facilities which will 
in the words of Dean J. A. MacFarl 
“the equal of any on the continent”. 


Another important project to be initia 
by the Faculty is a far reaching investi % 
tion into the whole subject of the teach 
of medicine which will study such aspect: as 
curriculum, relationships with the teach 
hospitals, how the public and the ccm- 
munity can best be served, and the whole 
subject of the practice of medicine. Behind 
the study is the ultimate question—how to 
accommodate the growing number of xp- 
plicants for medical courses when a great 
number of universities have been forced 
to limit their enrolments. Expansion at To- 
ronto, which enrols more than twice as 
many students as some other Canadian 
universities, is out of the question, but a 
proposal that the Faculty divide into three 
clinical schools attached to each of the 
teaching hospitals is under consideration. 


“The most important thing to be derived 
from the Faculty’s participation in the 
development program is the boost it will 
give research,” Dean MacFarlane says. 
“Toronto's contributions to world medical 
knowledge are well known and it is im- 
portant that this work be carried on in the 
best possible conditions. Several important 
research projects are now in progress at 
a great disadvantage in inadequate space. 
Among them is Dr. W. G. Bigelow’s work 
on certain aspects of open-heart surgery, 
the study of a simple way of inducing hy 0- 
thermia by studying the hibernation of 
animals and also his studies in the trens- 
plantation of blood vessels. 


“We also have an obligation in the >n- 
couragement of research. The Faculty 12s 
always been closely allied with the teach ng 
hospitals, all of which have recently 2x- 
panded to provide tremendously increa ed 
clinical facilities. The University must nw 
provide the same type of teaching ; nd 
research facilities at the basic science lev 1.” 
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BOOK REVIEWS 


SURGERY OF THE PROSTATE. Henry M. 
Veyrauch, Stanford University School of Medi- 
ine. 535 pp. Illust. W. B. Saunders Company, 
+hiladelphia and London, 1959. $15.00. 


Diring the past 50 years many surgical tech- 
nic ues have been developed for the removal of 
thi prostate gland. The advantages and dis- 
ad vantages of each of these have been critic- 
all’ assessed through the years, so that today 
there remain four standard routes for the re- 
mcval of the gland. Keeping pace with the 
im xrovement and standardization of operative 
techniques have been the advances in pre- 
op:rative assessment of the surgical patient 
as well as his postoperative care. Surgery of 
th Prostate by Dr. Weyrauch represents the 
cr: stallization of the author’s vast experience 
wi h all four routes for prostatectomy. In addi- 
tioa to a detailed description and appraisal of 
the various techniques, the book contains many 
pesonal observations and suggestions by the 
author. 

Che book can be divided into three sections. 
In the first, general information referable to 
prostatic disease is discussed. This section in- 
cludes chapters on anatomy, pathology, and 
diagnosis of prostatic obstruction. The chapter 
on surgical pathology is especially impressive 
because of its completeness and clarity. Several 
of the colour photographs however are poor. 

‘The second section is devoted to surgical 
techniques. Before these techniques are de- 
scribed, individual chapters are devoted to 
indications for operation, choice of operation, 
preparation for operation, anzesthesia in pros- 
tatic surgery, and general principles of pros- 
tatic surgery. The chapters devoted to the 
actual techniques for prostatectomy (supra- 
pubic, perineal, retropubic, transurethral) 
comprise the major portion of the book and 
are complete. Step-by-step descriptions supple- 
mented by many clear drawings make for 
complete coverage of the individual techniques. 
The author also describes the pitfalls that may 
arise during surgery, and advises on methods 
of correction. 

The third section is made up of two chapters 
-—a detailed one covering postoperative care 
and treatment of complications following pros- 
tatectomy, followed by a brief concluding 
chapter on the future of prostatic surgery. 

The assembly of current knowledge on pros- 
tatie surgery in book form is most welcome, 
and Dr. Weyrauch is to be complimented for 
the expertness with which he has accomplished 
his mission. By virtue of a single author’s de- 
scription and appraisal of the four techniques 
for prostatectomy, the reader obtains the 
proper perspective to prostatic surgery rather 
then one biased by individual preference. 
The inclusion of Dr. Weyrauch’s personal ob- 
servations and helpful suggestions adds con- 
siderably to the usefulness of the text. The book 
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is informative, complete, and the material 
clearly presented. Surgery of the Prostate can 
be recommended unreservedly to anyone in- 
terested in prostatic surgery. 


THE MANAGEMENT OF FRACTURES AND 
DISLOCATIONS. Vol. I and Vol. II. Anthony 
F. DePalma, Jefferson Medical College, Phila- 
delphia, Pa. 960 pp. Illust. W. B. Saunders, 
Company, Philadelphia and London, 1959. 
$35.00. 


This two-volume atlas of sketches depicts all 
the various types of fractures met with in the 
human body, except those involving the face 
and skull. The text has mostly been used to 
explain and complement the illustrations, and 
is mainly in the form of tabulated maxims 
emphasizing what is important in clinical man- 
agement, and giving a brief review of such 
salient features as mechanism of occurrence 
and incidence. 

While these two volumes would be of great 
interest to students and practitioners, their 
greatest value might be to the postgraduate 
student actively engaged in the study of the 
management of fractures in a traumatic service 
of a hospital. The excellent line drawings 
make it possible to find comparative fractures, 
and to learn how Dr. DePalma would treat 
them. The text points out the possible com- 
plications, and tells how they can be avoided. 
In addition to fracture management, basic 
principles in the physiology and pathology of 
bone healing are described and illustrated, and 
the various types of pathological fractures are 
shown. 

This set of books would be a useful addition 
to the library of any hospital whose staff are 
actively engaged in the treatment of fractures. 


DERMATOLOGIE UND VENEROLOGIE ein- 
schliesslich Berufskrankheiten dermatologischer 
Kosmetik und. Andrologie: Band III, Teil 1. 
(Dermatology and venereal diseases, including 
occupational diseases, cosmetic dermatology and 
genital disorders in the male: Vol. III, Part 1). 
Edited by H. A. Gottron and W. Schonfeld, 695 
pp. Illust. Georg Thieme Verlag, Stuttgart, W. 
Germany; Intercontinental Medical Book Cor- 
poration, New York, 1959. $42.40. 


The latest edition of this well established 
German textbook of dermatology and venereal 
diseases contains several new sections. There 
is a very brief discussion of hemorrhoids, and a 
few paragraphs on an interesting phenomenon 
which appeared last winter in Germany. This 
is the so-called “new disease” which spread in 
epidemic fashion throughout Germany, Hol- 
land, Switzerland and other parts of Europe, 
and was characterized by polymorphic skin 
and mucosal lesions, pruritus and often initial 
fever and pain in the neck. It is presumed to 
be a virus infection related to erythema exu- 
dativum multiforme. 
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In view of the present tendency to neglect 
clinical diagnosis le therapy, Schénfeld has 
inserted new sections on the indications, contra- 
indications and side-effects of antibiotics, sul- 
fonamides, hormones and vitamins. The book 
continues as a useful guide to practical derma- 
tology. 


BRONCHOGRAPHY. C. Dijkstra, Medical Super- 
intendent of De Klokkenberg Sanatorium, Breda, 
Netherlands. 157 pp. Illust. Charles C Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 
1959. $11.50. 


The author begins this monograph by outlining 
the hazards of bronchography and the contrast 
media used; only the technique of bronchog- 
raphy employed by the author is described. 
The nomenclature is that used in the British 
Isles and Europe rather than the international 
nomenclature or that of Huber-Jackson. 

A series of case histories with illustrations 
of bronchograms are presented to show the 
value of bronchography in the diagnosis of 
various chest lesions. Lesions are described in 
association with intrapulmonary foreign bodies, 
malignant pulmonary lesions, chronic granu- 
lomatous inflammatory lesions of the lung 
(tuberculosis, silicosis, sarcoid of Boeck) , acute 
and sub-chronic abscess-forming and _ non- 
abscess-forming pneumonic disease of the lung, 
chronic bronchitis, emphysema and/or bron- 
chial asthma and finally bronchiectasis. 

The author has selected interesting case 
histories, apparently out of several thousand 
patients seen in his hospital. The bronchograms 
used to illustrate these diseases are excellent 
reproductions. It is the reviewer’s impression, 
however, that too much emphasis has been 
placed on importance of bronchograms alone in 
the diagnosis of chest lesions. For example, 
bronchograms are only occasionally of value 
in the diagnosis of intrabronchial foreign bodies. 
In fact, the author admits that a bronchogram 
of a foreign body may be indistinguishable 
from that of a bronchogenic carcinoma. 

The reviewer has found this monograph most 
interesting, especially from the standpoint of 
well-prepared and well-illustrated case histories. 
On the other hand, it is essentially a review of 
case histories and, because of this, its use as 
a reference text is limited. 


THE HAND: ITS ANATOMY AND DISEASES. 
John J. Byrne, Boston University School of 
Medicine. 384 pp. Illust. Charles C. Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 
1959. $11.50 


In this excellent monograph, the author gives 
concise but very thorough coverage to all facets 
and considerations in surgery of the hand. A good 
review of salient anatomical features as well as 
embryology is presented in a very readable form. 
Here, as elsewhere throughout the book, many 
illustrations are to be found. 


After setting down the general principle 
treatment of hand infections the various bact: +i 
logical factors are considered. This sectio 
particular presents material which is also u > 
in the understanding of infections elsewhere. She 
chapter on anatomical localization outlines 
areas where suppuration can be expecte: 
collect and the incisions to be used. 

Part III deals with general principles of tra 
to the hand, with a detailed study of injuri: ; 
the skin, tendons, nerves, bones and joints. She 
reader is reminded of the extreme importanc » of 
proper handling of these cases and of the trer en- 
dous financial burden produced by often len, thy 
or permanent disability. 

In Chapter 8, a good review of the histo ogy 
and methods of tendon healing is presented. ' ‘his 
author also cautions that the commonest mis ake 
of the beginner in this field is to waste time tr; ing 
to operate through an inadequate incision. I ref- 
erence is given to the Bunnell zigzag suture, and 
the method is described. Just what should be 
done in the various regions of the hand is also 
of vital importance to the ultimate prognvsis. 
In a similar way, the various considerations in 
nerve injuries are outlined. 

What may appear as a rather trivial bone or 
joint injury is often poorly treated with resultant 
substandard functional results. Any doctor deal- 
ing with such injuries is bound to pick up some 
useful tips by perusing this section. 

Special injuries such as thermal and radiation 
burns are referred to briefly, as well as other 
relatively less common curiosities such as beryl- 
lium granulomas and grease gun, aerosol bomb 
and porcelain faucet injuries. The bibliography 
on which these are based is detailed and would 
make a good source of references. 

The reader will undoubtedly find the chapter 
dealing with fibrous hyperplasia interesting read- 
ing; it also provides the latest concepts in pathol- 
ogy and treatment of Dupuytren’s contracture 
and stenosing tenosynovitis. An excellent de- 
scription with beautiful illustrations is given 
to the many tumorous conditions which can 
affect the bony and soft tissues of the hand. 
This section contains numerous fascinating 
terms and definitions such as paraxial hemi- 
melia, acheiria, pseudoainhum, symphalangism, 
hyperphalangism and streblomicrodactyly. 

The various manifestations of the different 
vascular diseases and ischemic muscular con- 
traction are discussed, as well as the latest con- 
cepts in treatment. Useful tips in plastic ind 
reconstructive surgery of scars and various de- 
formities are to be found in the closing p: ges 
so that all in all the book deserves wide us ge. 


BREAST CANCER: (Factors Modifying Progn sis) 
A, J. Delario, New York Cancer Research In- 
stitute. 208 pp. Illust. The Macmillan Comp ny, 
— Brett-Macmillan Ltd., Toronto, 1‘ 39. 


Dr. Delario presents a personal follow-up of 65 
patients with breast cancer admitted to St. 
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Joseph Hospital, Paterson, New Jersey. They 
ere followed up for a minimum of four years, 
id he compares the results in this series and 
e factors influencing prognosis with those of 

- any published reports. 


The main contributions of the book are found 
the discussions on three main aspects: (1) 
‘ognosis after simple mastectomy and postopera- 
ve irradiation versus that after radical mastec- 
my and postoperative irradiation; (2) prog- 
sis in relation to different surgical techniques 
ied; (3) the influence on prognosis of o-:her 
| ctors. 
Regarding the controversial issue in (1), Dr. 
elario has this to say: “The body’s natural 
rces with the help of radiation can destroy the 
F w cancer cells left behind in the breast area and 
acilla after a radical operation a lot better and 
v ith smaller doses of radiation, than it can the 
krger organized masses of cancer cells left in 
tiie axilla after simple mastectomy.” He under- 
liaes this opinion by stating that McWhirter who 
espouses simple mastectomy and radiation, gives 
too low a figure (32.4%) for a five year survival 
a:ter radical mastectomy plus postoperative radia- 
tion, and quotes his own figure of 60.2% in 83 
patients. 


Concerning surgical techniques, Dr. Delario 
states that removal of the pectoralis minor muscle 
is mandatory for complete axillary dissection, and 
that the dissection must be made in one block. 
In his new series, the results in the later period 
seem to suggest improved surgical techniques. 
He quotes various sources to suggest strongly 
that supra-radical operative procedures such as 
removing supraclavicular and internal mammary 
lymph nodes do not alter the prognosis. Dr. 
Delario agrees that the greater the amount of 
breast skin removed, the better the cure rate and 
the fewer the recurrences, although the number 
of cases in his series in which size of skin area 
was measured is too small for statistical analysis. 


In his discussion of various other factors in- 
fliencing prognosis, he lays great emphasis on 
axillary node metastases, the histology of the 
lesion, the grade of malignancy and the quadrant 
of the breast involved. The one factor having 
the greatest bearing on prognosis in breast cancer 
apart from adequate surgery and postoperative 
irradiation seems to be the presence or absence 
of lymph node metastases, although there are 
exceptions, as where a high degree of malignancy 
without node metastasis proves to be associated 
with a shorter survival time than the tabulated 
one. 


In conclusion, one may say that the statistics 
of these 465 cases are carefully documented and 
analysed, and they have the added value that 
al! cases were personally studied and followed up 
by Dr. Delario. There is an exclusive review of 
results of the most prominent workers in this 
ficld, and one feels that this is a valuable book 
fer every medical practitioner interested in this 
c« mmon disease, carcinoma of the breast. 
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ANALGESIE PSYCHOLOGIQUE EN OBSTE- 
TRIQUE (Psychological Analgesia in Obstetrics). 
Edited by P. Aboulker, L. Chertok and M. Sapir. 
172 pp. Pergamon Press, London and New York, 
1959. $9.00. 


Ce livre contient des travaux présentés a une 
journée d’études tenue a Paris, le 7 avril 1957. 
Les problémes médicaux liés 4 l'analgésie psy- 
chologique furent évoqués par plusieurs spé- 
cialistes de différents pays. On traita aussi des 
bases théoriques ainsi que des différentes tech- 
niques au cours de cette assemblée. 

Dans lintroduction, H. de Watteville déclare 
que si cette méthode de l’accouchement naturel a 
tendance a gagner du terrain, il s’en faut de beau- 
coup pour que nous soyons rendus au point ot 
elle soit reconnue comme une doctrine scienti- 
fique établie et universellement acceptée. J. de 
Ajuriaguerra, de Paris, affirme a l'aide d’une 
bibliographie importante, que attitude envers 
la douleur dépend de variations biologiques et 
du tempérament; dans certaines circonstances, un 
sujet normal peut prendre une attitude particu- 
liére, face a la douleur, attitude qui modifie 
soit le seuil de la souffrance, soit le type de réac- 
tivité secondaire au stimulus nociceptit. 

Au second chapitre, Chertok décrit les deux 
méthodes connues d’accouchement naturel et 
fait part des opinions positives connues a date 
sur lanalgésie psychologique. Lamaze et Vellay 
décrivent Texpérience acquise aprés cinq ans 
d’usage de cette méthode psycho-prophylactique 
et les moyens qu’ils ont mis en ceuvre pour en 
faire une réussite plutét qu'un échec, appuyant 
surtout sur l’énoncé des différentes motivations 
qui préparent au succés. A leur suite, Lepage, 
Langevin, Droguet et Zaidman, racontent avec 
preuves 4 l'appui en quoi a consisté la prépara- 
tion psychique et physique a l’accouchement 
naturel, aprés un recul suffisant pour qu'elle ait 
une certaine valeur scientifique. 

Les chapitres qui terminent ce trés intéressant 
volume permettent a des auteurs francais, suisses, 
espagnols et portugais, d’apporter leur contribu- 
tion a des opinions qui se ressemblent par leur 
principe de base et qui ne différent souvent que 
dans les détails de leur application. 

Si ces opinions sont acceptées on verra réap- 
paraitre les a-cétés de Taccouchement qu’ont 
connus nos devanciers: la présence du mari dans 
la salle d’accouchement, l’absence aussi compléte 
que possible de toute analgésie et la préparation 
psychologique a laquelle ces auteurs attachent 
plus d’importance qu’a certaines méthodes de 
laboratoire auxquelles l’éloignement des milieux 
hospitaliers les empéchait de recourir. 

La psychosomatique a pénétré le domaine de 
lobstétrique avec les travaux de deLee publiés 
a Philadelphie en 1944. Il est intéressant d’en 
suivre Tévolution dans les pages de ce volume, 
comme il le sera de connaitre ce que l’avenir 
lui réserve car personne ne peut nier la profonde 
vérité de cette phrase de Couvelaire qui disait, 
il y a déja vint-cing ans: “que la préparation 
permet de donner aux méres cette source de joie 





188 


profonde, d’étre les premiéres 4 entendre le 
premier cri de l’étre qu’elles ont nourri de leur 
sang.’ 


RADIODIAGNOSTIC EN OTOLOGIE Roent- 
gen Diagnosis in Otology). Michel Portmann 
and Georges Guillen, Medical Faculty, Bor- 
deaux, France. 207 pp. Illust, Masson & Cie, 
Paris, France, 1959, 3,700 FF. 


Les auteurs présentent une étude avancée de la 
radiologie de Yoreille. Les incidences qu’ils décri- 
vent sont expliquées clairement a l'aide de 
schémas et de photographies de sujets sur la 
table d’examen et devant le craniographe. On 
pourrait peut-étre leur faire le reproche d’avoir 
ignoré Tincidence axiale de Mayer qui est de 
réalisation relativement facile et dont l’interpré- 
tation est plus a la portée du radiologiste moyen 
que celles de Chaussé ou les autres décrites dans 
le texte. Sans doute ces derniéres entre les mains 
d’experts en la matiére sont-elles plus que suf- 
fisantes; mais elles sont difficiles 4 réaliser et 
& interpréter 4 cause des variantes individuelles 
dans Y'axe du défilé antro-adito-attical. A mon 
sens, les radiologistes qui ne sont pas spéciale- 
ment attachés 4 un grand service d’otologie sont 
mieux de se confiner au trépied Schuller— 
Stenvers—Mayer avec, si possible, l'agrandisse- 
ment disponible grace au foyer de 0.3 mm. 

Le volume est quand méme un apport pré- 
cieux pour le spécialiste. Sans doute les repro- 
ductions gagneraient-elles en lucidité par l'usage 
du logétron, mais elles permettent aux initiés 
des diagnostics de grande finesse. J’ai particulié- 
rement admiré la démonstration de fractures 
diverses du rocher qui, entre nos mains, sont 
trop souvent classées comme occultes. L’impor- 
tance médico-légale de telles démonstrations ne 
peut étre exagérée. 

Les auteurs ont surtout voulu décrire leurs 
méthodes d’exploration et ils y sont parvenus 
avec succés. La partie clinique est sommaire et 
peu illustrée. On peut espérer qu'un autre 
volume paraitra bientét, consacré a la patho- 
logie de Yoreille et s’appuyant, par des clichés 
révélateurs, sur ces données techniques dont 
lintérét est indubitable. 


OPERATIVE SURGERY: Progress Volume 1958 
(and General Index), Edited by Charles Rob 
and Rodney Smith. Illust, Butterworth & Co. 
(Canada) Ltd., Toronto, 1958. 


The Progress Volume is a somewhat smaller book 
than preceding members of this series. It con- 
sists of one hundred pages of descriptions of 
progress in various subjects and seventy odd 
pages of general index. The progress section deals 
with a variety of subjects from surgery of the 
pancreas, removal of adherent spleen, aortic 
valvotomy through to exteriorization of a pilonidal 
sinus. Ten subjects are discussed at some length. 
Shirodkar’s operation for recurrent abortion in 
mid-pregnancy due to incompetence of the cervix 


CANADIAN JOURNAL OF SURGERY 


Vol 


is described in detail. The authors point «| 
that the mode of delivery when fascia has be 
used to encircle the cervix should be 
Cesarean section. The reviewer doubts | 
efficacy of vaginal delivery which they sugg ‘s 
when further pregnancies are desired. 

It is curious to find exteriorization of a piloni ; 
sinus as a progress item. This procedure is alrea 
in the armamentarium of surgeons in this count y. 

Notwithstanding the above, this little edit 
will prove a useful adjunct to owners of 
complete series. The index is based on “region 
specific operations and authors of sections anc 
a ready reference to preceding volumes. 1 
binding and format are in the usual good ta 
of the complete series. 


MODERN TRENDS IN DISEASES OF THE 
VERTEBRAL COLUMN, Edited by Regin:ld 
Nassim and H. Jackson Burrows. 292 pp. Illvst. 
a & Co., London and Toronto, 1959. 
$15.00. 


This volume is a welcome up-to-date compilation 
of the many aspects, both recent and old, of the 
ever increasing disorders associated with the back 
and vertebral column. The subject matter related 
to the vertebral column includes anatomy and 
development, congenital anomalies, degenerative 
diseases, tumours, spinal cord injuries, low back 
pain, radiological aspects, osteoporosis, spinal 
biopsy, as well as a variety of other topics. 

Each chapter is complete in its own subject 
and the authors are well known authorities in 
their respective fields. The text is well illustrated 
and generally fairly complete. Although the topics 
are primarily of orthopedic interest, the scope 
is sufficiently widespread to be of interest to 
other physicians, including internists, neurologists, 
and neurosurgeons, as well as the general physi- 
cian. The book should serve as an up-to-date 
authoritative account of the diseases of the verie- 
bral column and closely related structures. 


TEXT-BOOK OF SURGERY. Edited by H., F. 
Moseley. 1158 pp. Illust. 3rd ed. H. K. Lewis 
& Co. Ltd., London, 1958; C. V. Mosby Com- 
pany. 


As a result of a questionnaire sent to meny 
teachers in the United States and Canada, and 
stimulated by the rapid changes in surgery, an 
extensive revision has occurred in the third ¢ di- 
tion of Moseley’s Surgery. A new chapter, aly 
written, has been added on cardiac surgery ¢nd 
several amplifications in other branches a p- 
peared. New, nicely reproduced colour pl: ‘es 
adorn this volume and are very welcome. 

This surgical textbook has become establis! ed 
as one of the best Canadian offerings, challeng ng 
any from Great Britain or the U.S.A. It «an 
proudly occupy a place beside Boyd’s Patholo 1y, 
Grant’s Anatomy and others. 


(Continued on page 190) 





January 1960 


To know 


intravenous 
anesthesia 
is to know 
Pentothal 


More than any other intravenous 

anesthetic in the world, Pentothal 
affords the modern practitioner 
the security of exhaustive trial 
and documented experience. 


As with any potent agent, 
good results demand skill 
and knowledge on the part 
of the person using it. 


That is why Pentothal’s 
unparalleled clinical background 
is of such importance. The 
techniques of management—the 
rapid, smooth induction, the pleasant, 
uncomplicated recovery pattern, the 
remarkable record of safety—all these 
have been detailed in more than 3000 
published world reports, on nearly every 
known surgical procedure. To know 
intravenous anesthesia is to know 
Pentothal—agent of choice the 
world over. 


Abbott Laboratories Limited, Montreal - Toronto — Winnipeg - Vancouver 
, identities - 


PENTOTHAL: Sodium | 


, __ (Thiopental Sodium for Injection, Abbott) — 
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EMERGENCY WAR SURGERY—NATO HAND- 
BOOK. Canadian edition distributed by the De- 
——— of National Defence, Ottawa. 411 pp. 
Illus:. 


This valuable publication was developed by a 
NATO Committee of consultants in an effort 
to standardize various military surgical methods. 
The scope covered in such a concise manual is 
truly remarkable. For this reason it is bound 
to provide a useful source of material for many 
medical practitioners besides those who spe- 
cialize in medico-military surgery. In addition, 
it will serve as a reminder of useful principles 
and practices that usually come to light only in 
time of war but can be usefully applied to 
civilian medicine. 

After an introduction into general considera- 
tions of forward surgery and pathomechanics 
of wounds caused by missiles the authors go 
on to discuss thermal burns, crush, blast, chemi- 
cal and radiation injuries. Although the chapter 
devoted to burns is quite adequate, no new 
or startling concepts are introduced. That de- 
voted to cold injury is very well done and one 
would have difficulty finding any more complete 
coverage in such an assimilated form. 

The subject of shock and resuscitation is 
dealt with in a very thorough manner. Artificial 
hibernation accomplished by the administration 
of pharmacologic agents which inhibit the 
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function of the autonomic nervous system a1 
thus reduce cellular metabolism and oxyg 
exchange is described. Although useful in t 
care oF casualties it must not be employ 
unless trained personnel expert in its admi 
stration are available (at all levels of evaci 
tion). 

Newer concepts in metabolic response 
injury are ceed including electrolyte b 
ance and acute renal insufficiency, both 
which are so important in traumatic surgery 
today. The bacteriology of surgical infectio \: 
is treated very superficially but contains soi 
useful information on antibiotic therapy. T 
importance of early and adequate wound diff« 
entiation between clostridial myositis ai 
anaerobic cellulitis, anaerobic streptococc 
myositis and anoxic gangrene are present 
The notes on tetanus, although brief are up 
date and could spell the difference betwe: 
life and death. 

Each chapter has notes on methods of deil- 
ing with mass casualties as well as the indi- 
vidual case. However, the section on sorting 
of casualties and the scope of treatment to be 
given at different echelons will be of interest 
even to the civilian surgeon who might wish 
to give some thought to his responsibilities in 
event of disaster. 

A good but concise description of the method 
of debridement is outlined with stress on the 
importance of removing all devitalized tissue. 


MODERN TRENDS IN 
ACCIDENT SURGERY AND MEDICINE 


By F. G. Badger, B.Sc., F.R.C.S. (Ed.), Consultant Surgeon, Deputy Clinical Director, Birming- 
ham Accident Hospital, the late RUSCOE CLARKE, M.B.E., M.B. (Lond.), F.R.C.S. (Eng.), Surgeon, 
Birmingham Accident Hospital, Secretary, tinstitute of Accident Surgery and SIMON SEVITT, 
M.D., M.Sc., M.A., F.R.C.P.1., D.P.H., Consultant Pathologist to the Birmingham Accident 


Hospital and M.R.C. Burns Research Unit. 


$15.00 


The Birmingham Accident Hospital is unique since it is the only hospital in the British Isles 
which deals with accidents, to the exclusion of every other type of case. A book emanating 
from such a centre must inevitably be equally unusual and this new work, where the editors 
and all the contributors are, or have been, members of the staff, is the outcome of years of 
experience concentrated on the surgical treatment of every conceivable type of accident. 


BUTTERWORTH & CO. (CANADA) LIMITED 


1367 DANFORTH AVENUE, TORONTO 6, ONTARIO 
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horough exploration for damaged tissue is 
a ways important but especially so in suspected 

terial wounds. A scetiesle comprehensive 
» verage is given to this specialty because of 

e rapid advances which lew recently been 

ide. While the majority of major arterial 
ir juries can be repaired by direct anastomosis 
«me will require graft. Because of availability 

e authors would seem to prefer the auto- 

nous vein graft. It is too bad that a word 

s not been said about some of the newer 
;\ nthetic prosthesis such as dacron and crimped 

lon or their counter-parts which surely will 

employed more and more in the future. 
Associated fractures naturally complicate the 
ndling of these wounds. If a limb is placed 
traction after repair, it must be kept under 
“nstant observation to insure that no damage 
is being done to the anastomosis. 

The considerations of peripheral nerve in- 
ji ries and amputations although both brief con- 
cir with the current accepted methods. Much 
controversy has arisen in the past as to the 
rclative advantages of open flap versus circular 
amputation. Although the latter may be safer 
for routine use in cases of mass casualties, the 
advantages of the former must not be forgotten. 


(Continued on page 192) 


Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. 


Clinical Prosthetics for Physicians and Therapists. 
A Handbook of Clinical Practices Related to Arti- 
ficial Limbs. Miles H. Anderson, Director Pros- 
thetics Education Project; Charles O. Bechtol, Pro- 
fessor of Surgery (Orthopzdics); Raymond E. 
Sollars, Associate Director Prosthetics Education 
Project, University of California. 393 pp. Illust. 
Charles C Thomas, Springfield, Ill.; The Ryerson 
Press, Toronto, 1939. $11.50. 


Cancer of the Breast. Edited and compiled by 
Willard H. Parsons, Chief of Staff and Director of 
Surgery, Vicksburg Hospital and Clinic, Miss. 232 
pp. Illust. Charles C Thomas, Springfield, III; 
The Ryerson Press, Toronto, 1959. $8.25. 


A System of Orthopedics and Fractures. A. 
Graham Apley, Consultant Orthopedic Surgeon, 
the Rowley Bristow Orthopedic Hospital, Pyrford, 
Surrey. 357 pp. Butterworth & Company Limited, 
London; Butterworth & Company (Canada) Ltd., 
Toronto, 1959. $9.50 (Interleaved edition $13.50). 


Pediatric Neurosurgery. Edited by Ira J. Jackson, 
Assistant Professor of Neurosurgery, University of 
Texas Medical School, Galveston, Texas, and 
Riymond K. Thompson, Assistant Professor of 
Neurological Surgery, University of Maryland 
School of Medicine, Baltimore, Maryland. 564 pp. 
Il ust. Charles C Thomas, Springfield, Ill.; The 
R erson Press, Toronto, 1959. $18.25. 
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HANGER 
ARTIFICIAL LIMBS 


It is our policy to consult surgeon 
before soliciting patient 


Specializing on light 
Dural Metal and 
English Willow limbs 
worn without Shoulder 
straps. 


Improved and _ suc- 
cessful method in fitting 
short thigh stumps and 
hip disarticulations. 
Personal training given 
to patients in the use of 
Hanger Limbs. 


BELTS 
LEG BRACES 


Treatise on 
amputations 


Catalogue and 
demonstration 
given on request. 


Surgeons may rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by the 
American Board for 
Certification, in the 
latest developments 
such as quadrilateral 
sockets, etc., and that 
techniques will be kept 
up-to-date by post- 
graduate courses at 
the New York Univer- 
sity Post-Graduate 
Medical School and 
other institutions. 


J. E. HANGER OF CANADA Limited 
Head Office established 1861 


38 Camden Street, TORONTO 
Phone EM. 4-5797 


1409 Crescent St., MONTREAL 
Phone LA. 9810 
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SYMPOSIUM OF TREATMENT OF ANOREC- 
TAL DISEASES. Stuart T. Ross, Diplomate of 
the American Board of Proctology and Secretary 
of the American Board of Proctology. 240 pp. 
Illust. The C. V. Mosby Co., St. Louis, Mo., 
1959. $6.50. 


This is a very timely and much needed book 
on a condition which is met with very fre- 
quently in the office practice of the general 
practitioner. To him it should be a great boon, 
as it contains in adequate detail a description 
of all of the common and some not so common 
conditions affecting the anus and _ rectum. 
Enough description of anatomy and physiology 
is given to ensure a clear understanding of 
the conditions, and the treatment advised in 
each case is very practical. 
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The medical student, intern or reside: t 
should find the orderly fashion in which tle 
different conditions are dealt with a great he!» 
to him in understanding this subject. Previous y 
he had to search through many articles to g:t 
a reasonably clear understanding of what th s 
little volume presents in a very readable ard 
concise form. Even the proctologist and gener.il 
surgeon will find it of much practical valu >. 
This book is recommended as an addition to tl ¢ 
library of all who are interested in any way in 
this particular field of medicine. 


CHANGE OF ADDRESS 
Subscribers should notify the Canadian Medic.l 
Association of their change of address two montis 
before the date on which it becomes effective, 
in order that they may receive the Journal withi- 
out interruption. 


THE TISSUE-FRIENDLY SUTURE 


SUPRAMID EXTRA 


World’s only polyfilament synthetic surgical suture neither twisted nor braided! 


New in Construction: 
form a microscopically perfectly smooth surface. 


Several strands enclosed within a smooth cover 
No stitch irritation, no 


growth of tissues into the suture. 


New in Strength: The construction provides great pliability and extri- 


ordinary strength. 


New in Tissue Tolerance: Non-absorbable, but due to protein-like chemic) 
structure it heals in the tissues perfectly with no irritation. 


New in package forms: 
Supramid Extra non-sterile in unique plastic containers in balls of 164 fee . 


Neither container nor suture affected by repeated autoclaving. 


Supramid Extra sterile in modern hermetically sealed envelopes wit! 


swaged on rust-proof carbon steel needle. 


U.S.P. Sizes: 6-0 through 8 (natural color and dark blue). 


No glass in OR. 12 envelopes in a plastic snap-catch bo . 
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. . . from professional observation it is nil.’”’; ‘We have used principally the “0000” type of suture a: 


to handle . . . preferable to silk, cotton, and synthetics’; ‘‘. . . we have yet to find that it acts as an irrita t 
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find that it is practically as strong as ‘00’ silk, and still has the small calibre so that it can be used 


place of ‘‘00’’ silk. 
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FOOT BINDING IN CHINA 


HISTORY OF SURGERY 


FOOT BINDING IN CHINESE WOMEN 


H. S. Y. FANG, M.Ch.Orth., F.R.C.S.(E.), 


and FF. Y. K. YU, MiB, BS.° 


Hong Kong, China 


! NTRODUCTION 


THROUGHOUT THE CENTURIES many famous 
writings have appeared in literature, both 
in Chinese and in other languages on the 
vaious aspects of foot binding, a remark- 
abie form of fashion that had existed in 
China for over a thousand years. This 
article is intended to be a present-day re- 
view of this peculiar and unique man-made 
detormity which is now rapidly becoming 
obsolete, for women who still possess such 
deformed feet are on the verge of disap- 
pearing completely from our midst. 


HIsTORY 


There is great uncertainty as to when this 
custom first started.*)'° The ancient lyrics 
mentioned Tangee, wife of the last Emperor 
of Shang Dynasty, who had her feet 
wrapped in strips of cloth as early as 1700 
B.C. During the time of Confucius, 551-479 
B.C. there were paintings of women with 
small pointed feet. Ssu Ma Chien, the 
historian of Han Dynasty, 145-85 B.C. 
described dancers wearing pointed slippers. 
In the reign of Nan Chi, Tung Kwan Hou, 
499-501 A.D. one of the rulers of the Six 
Kingdom Dynasty 420-589 A.D. the palace 
oor was inlaid with gold in the shape of 
the lotus flower. The king had his wife 
Pan Fei dance on it, and remarked on the 
perfect similarity of her feet to the floor 
designs, and hence the name Golden Lotus 
became common usage in the description of 
the feet of Chinese women. 

The wife of Emperor Ming Huang, 712- 
155 A.D. of the Tang Dynasty, 618-907 A.D. 
Yang Kwei Fei, one of the most beautiful 
women in Chinese history was said to have 
a pair of feet measuring only three T’sun 
(approximately four inches). The most 


*From the Department of Surgery, University of 
Hong Kong. 


generally accepted belief is that the foot 
binding practice started in the court of 
Li Hou Chu, Emperor of Southern Tang, 
961-975 A.D. who ordered a court enter- 
tainer Lady Yau Niong to have her feet 
bound with white silk so as to produce a 
celestial effect as she danced on the stage. 
During the reign of the Sung Dynasty, 
960-1280 A.D. there was already indisput- 
able evidence that foot binding had become 
a common practice in the north of China. 

It seems probable that singing and danc- 
ing girls were the first women to start 
binding their feet and that the practice 
originated in the palaces and capital cities 
which were then in the great Asian Plains 
in the north of China. This spread gradu- 


ally to the south and the coast and grew 
into a national custom, principally through 
the spreading of the news by travelling 
salesmen, storytellers and minstrels, who 
wandered from town to town and into the 
smallest villages. 


INCIDENCE 

Most historians would agree that before 
the tenth century foot binding practice was 
rare and sporadic.’ It slowly became popu- 
lar among the Imperial household and 
ladies of the entertainment profession. After 
the tenth century the practice gradually 
spread into a national custom. This came 
to a climax in the Ching Dynasty of the 
17th century when nearly all Chinese 
women had their feet bound. 

Rebellious outbursts against such prac- 
tice, which was considered cruel and im- 
practical occurred periodically even as 
early as the Sung Dynasty in the 11th 
century, but these developed into more 
powerful and organized movements at the 
end of the Ching Dynasty in the 19th 
century and it took nearly half a century 
to finally abolish this deep-rooted custom. 
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Fig. 1.—This particular pair of bound feet shoes is ed 150 years old and had actually 
been worn by a girl of 12. Notice the raise in the heel (numerals represent inches ). 


Fig. 2.—Bound feet shoes viewed from the top. 


PROPAGATION OF THE CUSTOM 


It is truly remarkable that such a painful 
and difficult practice could exist for over 
a thousand years. Our own views are sum- 
marized as follows. 


1. Beauty and Fashion 


Women have always been considered the 


fairer sex and all that is delicate, soft and 
slender is associated with them. Thus a 
pair of small slender feet have always 
been a symbol of feminine beauty and fair- 
ness. Feet that had undergone binding 
accentuated these qualities. Moreover, be- 
cause of the binding, shoes required a 
raised heel, and women with such feet 
were said to move much more slowly and 
softly, with additional grace and dignity, 
and so despite hardships and pain, foot 
binding rapidly became a great fashion 
amongst Chinese women. 

The praise of bound feet is well illus- 
trated in a poem by Su Tung Po, a poet of 
Sung Dynasty, described by Lin Yutang 
(a contemporary Chinese author) as the 
“Gay Genius”. He wrote “. . . the beauty 
of their slender shapes and their charms 
are beyond human words; they would be 
better appreciated if she danced on the 
palm of your hand.” Indéed the foot bind- 
ing practice had developed into a great art. 
It was recorded that in the Ching Dynasty, 
in the cities of Lan Chow and Tai Tung 
in the north of China, annual contests were 
held to choose the best shaped bound feet. 


Social Standard 


When this practice became a nation-w.de 
custom it soon developed into an obses- 
sion and compulsory accomplishment with 
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women. The shape of feet was considered 
an essential criterion in the judgment of 
beauty. And because of the fact that be- 
fore the turn of the present century Chinese 
murriages were customarily the result of 
prearrangement, directly or indirectly be- 
tween the parents of both parties and not 
the outcome of love and courtship, girls 
whose feet were not bound were considered 
cride and barbaric and could hardly be 
married off. 


3. Submission and Chastity 

In ancient Chinese society parents were 
almighty and men were the masters inside 
and outside the house. Because bound feet 
were considered to be an indispensable 
accomplishment, parents carried out what 
they themselves thought was best for their 
daughters, despite their tears and cries. 
Women with bound feet could hardly walk 
and so they had to stay indoors. Thus were 
they kept out of temptation and mischief as 
the men so desired. This is probably not one 
of the primary objects for the introduction 
and propagation of the foot binding 
practice. 


Morsip ANATOMY 

The External Features 

The contour of bound feet of Chinese 
women is not unlike the acquired type of 
calcaneo-cavus foot of paralytic origin. The 
most prominent part of the foot is the heel. 
The hindfoot which makes up one-third 
of the normal foot is here bigger than the 
forefoot in almost all the dimensions. The 
normal incline of the forefoot which is 
about 30° to 40° as measured from the 
plane of the ankle joint is here acutely bent 
downwards at the mid-tarsal joints, making 
an incline of about 60° to 80° so that the 
heads of the metatarsals are now closely 
approximated to the heel. As a result the 
mid-tarsal bones are excessively wedged 
presenting as a lump over the dorsum of 
the foot. The sole of the foot is greatly 
foreshortened and appears as a deep groove 
or furrow between the forefoot and the 
heel. The forefoot and all the toes appear 
attenuated and somewhat mummified. The 
big toe tapers gradually to its tip and is 
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Fig. 3.—A lotus flower bud. Notice the similarity 
between this and the bound foot. 


usually inclined outwards (hallux valgus). 
The first metatarso-phalangeal joint is dorsi- 
flexed to about 30°. The outer four toes 
are bent and flexed under the sole to a 
different extent along an imaginary line 
joining the base of the 5th metatarsal to 
the tip of the big toe, so that the forefoot 
is shaped like an inverted cone, with the 
tip of the big toe at its point. 

On standing, the forefoot which is being 
acutely flexed downwards is usually at a 
lower level than the heel, and this accounts 
for the necessity of wearing raised heeled 
shoes or boots. Weight is borne on the 
heel, the ball of the big toe and the dorsal 
surfaces of the rest of the toes which are 
being folded against the sole. The outer 
border of the foot almost does not exist. 





CANADIAN JOURNAL OF SURGERY 


Fig. 4.—Sole of the bound foot, Notice the 


clawing of the outer four toes, The little toe is 
turned 90° from its axis. 


Skin 


The skin covering the forefoot and toes 
where most of the pressure is exerted in 
the process of binding, is thin and shiny. 
There may be scars over the bony points 
which have resulted from previous ulcera- 
tions due to pressure necrosis or circulatory 
disturbances. The skin of the extensor 
surfaces of the outer toes is usually cornified 
because of weight bearing. There is little 
or no subcutaneous tissue on the dorsum of 
the foot and the webs of the toes are 
usually unhealthy and infected. 


Ligaments 


The interosseous ligaments on the dor- 
sum of the foot are thin and attenuated. 
The Achilles tendon is elongated and 
stretched into a broad thin band covering 
the posterior aspect of the ankle joint and 
is attached to the tuberosity of the cal- 


Fig. 5.—The dorsum of the bound foot. 


caneum which is being depressed down- 
wards to become the inferior aspect of the 
bone. The plantar fascia is grossly con- 
tracted and shortened. The interosseous 
ligaments on the plantar aspects are short- 
ened by a process of adaptation during 
growth. These ligaments are thick and 
strong and offer great resistance to attempts 
at restoring the normal form of the foot. 


Muscles 


The intrinsic muscles of the foot show 
marked atrophy and are almost reduced 
to fibrous bands. The muscles of the leg 
are also found to be wasted in dissected 
specimens. 


Joints 


There is marked dorsiflexion of the arkle 
joint in the erect position. The lower «nd 
of the tibia articulates with the ante ior 
half of the body as well as the neck of 
the talus. Movement of the ankle join is 
still remarkably free. There is gross s iff- 
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ne:s of the tarsal joints and in dissected 
specimens, there is evidence of arthritic 
changes and occasional fibrous ankylosis. 
The joints of the outer four toes which 
are acutely flexed into the sole, have 
adipted to their deformed manner and 
cai.not be straightened, even by force. All 
the cases that we have examined have some 
de:ree of hallux rigidus in the first meta- 
tar3o-phalangeal joint. 


jones 


‘Chis will be described in detail under 
“R idiological Appearance’. 


{ADIOLOGICAL APPEARANCE 


ndividual bones of the foot alter but 
slizhtly in shape, yet the distortion is con- 
siderable. There is a generalized rarefaction 
as well as thinning of the cortex. The 
tuberosity of the calcaneum is depressed 
downwards so that the long axis of the bone 
is more or less vertical. In the erect posi- 
tion, a woman with bound feet would be 
standing on the posterior surface of the 
bone instead of its inferior surface; and 
the superior surface of the calcaneum 
comes into alignment with the posterior 
surface of the tibia. The talus lies almost 
horizontally and the plane of the ankle and 
subtaloid joints are almost parallel. The 
navicular bone articulates with only the 
lower half of the head of the talus which 
appears to be subluxated dorsally. The cal- 
caneal or Bohler’s angle (the angle made 
by a line drawn through the subtaloid joint 
and that along the superior margin of the 
calcaneum, normally measuring about 40° ) 
is, in this state, widened to over 60°, owing 
to the downward bending of both the cal- 
caneum and bones of the forefoot. The re- 
maining tarsal bones are markedly wedged 
inferiorly, so much so that the base of the 
fifth metatarsal nearly touches the front 
of the caleaneum. The metatarsal bones are 
thin and attenuated and each one is shorter 
than the other proceeding from the first 
metatarsal outwards, so that the fifth meta- 
tarsal is only about half the length of the 
first. The heads of the metatarsals are 
closely approximated to the calcaneum. 
The outer metatarsals are almost vertically 
placed. The phalanges of the toes, with 


Fig. 


Fig. 6a and 6b.—The 
of bound foot. 


6b. 


outer and inner aspects 
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Fig. 7.—Lateral view: 


the exception of the great toe, are markedly 
atrophic and deformed. They are deviated 
outwards and are acutely flexed down- 
wards and inwards into the sole of the foot. 


TECHNIQUE OF Foot BINDING 


It is interesting to note that the method 
used to produce bound-foot since a thou- 
sand years ago is very similar to the way 
modern orthopedic surgeons would correct 
certain foot deformities.” In either instance, 
the process requires repeated moulding and 
a long course of strapping and bandaging, 
except that in the latter, we allow natural 
growth of the foot to proceed, whereas in 
the case of bound feet, growth is deliber- 
ately restricted and the foot is made to 
reshape according to its new confinements. 

The process of foot binding is started be- 
tween the ages of two and six years. Girls of 
richer families start binding earlier in order 
to achieve as small and as slender a foot 
as possible. Those of poorer families who 
would be required to do manual work, 
would start late so that they would be left 
with a more useful foot. 


the calcaneum and the 


5th metatarsal are almost vertically placed. 


The materials used are bandages made 
of silk or cotton, according to the wealth 
of the family. Each bandage measures one 
to three inches wide and three to five feet 
long. Usually, two or more bandages are 
required for each foot. The size and num- 
ber of strips required varies according to 
the size of the foot and the amount of 
tension to be exerted. 

The first stage of the binding process 
begins with severe moulding and coning 
of the forefoot. Following repeated manipu- 
lations and bandaging over a course of one 
to two years, the forefoot is being success- 
fully shaped. Then, during the next two 
or three years, the second stage is carried 
out. This consists of strongly flexing the 
forefoot against the heel so that the whole 
foot is made as short as possible and held 
in position with bandages applied in the 
figure of eight manner, holding the heel 
forcibly downwards. 

The process of bandaging is extremely 
time-consuming and girls of poor families 
usually have the layers of the bandages 
stitched after applications and let then 
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stay on like a cast for as long as several 
weeks before re-dressing. The foot-binding 
process is associated with great pain and 
anxiety. It is considered a great art to be 
able to perform the technique with gentle- 
ness and comfort. Usually, the womenfolk 
in families carry out the binding for young 
girls. Special technicians are employed 
among the wealthier classes. By the age of 
1] or 12, girls usually acquire the art of 
applying their own bandages. This has to 
be continued indefinitely throughout life, 
since the unbound foot loses its accustomed 
support and becomes painful as a result of 
strain on the ligaments which have adapted 
themselves to the deformity. 


VARIATIONS OF THE BOUND Foor 


Bound-foot varies considerably in size 
and shape. The length in general ranges 
from four to eight inches. The smaller ones 
are less than the length of a man’s palm.*: 4 
The shape also varies greatly, from a 
simple clawing of the toes to a severe cal- 
caneo-cavus deformity. And in addition, 
distortions in other dimensions are occasion- 
ally resorted to. These are a combination 
of adduction and abduction, inversion and 
eversion of the forefoot, either symmetrical 
or identical in both feet. There are also 
instances in which the cone-shaped forefoot 
is being tilted upwards. Apart from these 
deliberate distortions, women in the pres- 
ent century who have released their bound 
feet at various stages, have various odd- 
looking feet according to the degree of 
previous adaptation of the bones and liga- 
ments of the feet. The latter group makes 
up the majority of such cases seen in 
clinics at the present day. 


COMPLICATIONS AND ILL EFFECTS 
1. Circulatory Interference 


During the process of binding, especially 
by inexperienced hands, pressure sores 
commonly occur, and cases ranging from 
localized ischaemic necrosis to extensive 
gangrene which necessitate below-knee 
amputation have been reported _fre- 
quently.” § 


2. Infections 


On account of the poor hygienic state of 
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Fig. 8.—Supero-inferior view: notice the inclina- 
tion of all the toes outward and the marked 
shortening of the 5th metatarsal. 


the feet, fungus infection of toenails and 
webs of the toes is almost a constant fea- 
ture. Also owing to the repeated trauma 
of compression and severe kneading and to 
the poor nutritional state of the foot, James 
Maxwell’ reported a high incidence of 
tuberculous lesions involving the feet and 
ankles of women with bound feet. 


3. Deficiency Diseases and 
Osteomalacia 


Many articles referred to the high inci- 
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dence and the close relationship of osteo- 
malacia® and bound feet. The fact that 
women with such deformed feet seldom 
get any sunshine as they could hardly go 
out of doors suggests it is more than mere 
coincidence that the rate of osteomalacia 
should be so extremely high in the cities 
of the great plains of China where foot- 
binding is most enthusiastically practised. 


4. The Awkward Gait 


In the old bound-feet women that we 
have examined, there is complete loss , of 
resilience and spring in the gait. They walk 
with a stamping gait like wearing wooden 
stilts. They have great difficulty in walking 
up and down staircases or slopes, and run- 
ning is almost impossible. As mentioned 
previously, many of the feet had marked 
flexion of the forefeet which necessitated 
the wearing of raised heeled shoes or boots. 
Although we have not come across any 
bound-feet women under the age of 30, 
we feel convinced that when they were 
young, their gait was much better balanced 
and poised, otherwise the ancient poets 
who had written in such great praise of 
the beauty and grace of the bound-feet gait 
must have had very poor taste. 


CARBOLIC ACID* 


“There is one of my cases at the Infirmary 
which I am sure will interest thee. It is one 
of compound fracture of the leg; with a wound 
of considerable size and accompanied by great 
bruising, and great effusion of blood into the 
substance of the limb causing great swelling. 
Though hardly expecting success, I tried the 


*From a letter of Joseph Lister to his father, May 
27, 1886. Quoted in “Doctors’ Legacy”, Harper 
and Brothers, New York. 
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SUMMARY AND CONCLUSIONS 


Foot binding was practised by Chin: se 
women for over a thousand years. It is o ly 
since the turn of the present century t! at 
this custom has been abolished. The f ot 
was made small, arched and pointed 5y 
moulding and tight bandaging, starting at 
the age of two to six. The primary obj:c- 
tive was probably fashion and beauty. 
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application of carbolic acid. to the wound, to 
prevent decomposition of the blood, and so 
avoid the fearful mischief of suppuration 
throughout the limb. Well, it is now 8 days 
since the accident, and the patient has beon 
going on exactly as if there were no exterral 
wound, that is as if the fracture were a simple 
one. His appetite, sleep, etc., good, and tie 
limb daily diminishing in size, while there is 
no appearance whatever of any matter fori- 
ing. Thus a most dangerous accident seems to 
have been entirely deprived of its dangero 1s 
element.” 
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ORIGINAL ARTICLES 


TRAUMA TO THE HEAD AND ASSOCIATED OCULAR SIGNS* 


F. B. WALSH, M.D. and D. L. KNOX, M.D., in collaboration with R. LINDENBERG, M.D., 
Baltimore, Maryland, U.S.A. 


This paper, originally conceived as the second Wright Memorial 
Lecture, was delivered in Toronto on October 23, 1959. In the 
spring of the same year, one of the authors (F.B.W.) presented 
the May Lecture in New York in which he had gathered basic 
information on skull fractures and the damage which they may 
inflict to contiguous structures. The present communication 
carries the study one step further and deals with injuries to 
cranial blood vessels and the resulting ocular signs. The authors 
wish to acknowledge the full co-operation of Dr. Richard 
Lindenberg! whose knowledge of the pathology of the central 
nervous system is so extensive and who is in such a good position 
to study traumatic lesions. In this paper the authors have at- 
tempted to correlate anatomical and pathological studies with 
clinical symptomatology; it is not intended to be a review of the 
literature or a statistical study of the subject. 


FistuLA BETWEEN CAROTID ARTERY 
‘ND CAVERNOUS SINUS 


ARTERIOVENOUS fistula within the cavernous 
sinus, essentially an intradural abnormality, 


is the commonest cause of pulsating exoph- 
thalmos. Recently Walker and Allégre? re- 
viewed the case histories of 24 patients 
seen in the Johns Hopkins Hospital; the 
majority of these patients are known to one 
of us. 

Etiology.—It is generally known that 
trauma is a factor responsible for rupture 
of the carotid artery into the cavernous 
sinus, and that in some instances the artery 
ruptures spontaneously. From studies on 
large series by de Schweinitz,* Sattler,‘ 
Locke,® the ratio of traumatic to spontane- 
ous cases is usually stated as three to one. 
In small series this ratio may not obtain. 
Trauma may result from a blunt or a perfor- 
ating injury. Blunt injuries frequently are 
associated with basal fracture when the 
juxtaposition of the sphenoid bone and the 
cavernous sinus is important (Fig. 1). 
Roentgenograms often fail to show the 
fracture. At times, with or without perfora- 


*From the Wilmer Institute of the John Hopkins 
Hospital, Baltimore, Maryland. This work is sup- 
ported in part by a grant from the U.S. Public 
Health Service (B2410). 


tion, the injury has been to the region of 
the eye and orbit whence fracture is likely 
to extend into the sphenoid bone. Walker 
and Allégre remarked on the weakness of 
the carotid artery in its intracavernous 
portion as a predisposing factor to rupture. 
They mentioned Delen’s experimental 
studies in which cannulization of the caro- 
tid with forcible injection produced rupture 
of the artery within the sinus. Rupture of 
a congenital aneurysm of the carotid within 
the sinus sometimes accounts for a carotid- 
cavernous fistula and trauma may rupture 
the aneurysm. Quite often it is impossible 
to state with certainty that trauma _ has 
produced the fistula, and this is true par- 
ticularly when months have elapsed be- 
tween the trauma and the onset of signs 
of fistula. For example, in two severely 
injured patients we have studied, signs of 
the fistula developed in one instance seven 
months after the injury, and years after in 
the other. 


PATHOLOGY 

The descriptions of Walker and Allegre 
are adequate and are restated here: 

“The pathologic anatomy of carotid-cavern- 
ous fistulas may be divided into (1) the 
changes produced by the abnormal vascular 
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Fig. 1.—Cavernous sinuses and base of skull. Dura has been removed. (Reproduced 


from Clara*®+ by kind permission of the author.) 


circulation, and (2) the alterations in the 
carotid artery itself. As a result of the arterial 
pressure and pulsation in the cavernous sinus, 
the latter becomes markedly dilated, its drain- 
ing channels greatly enlarged and their walls 
markedly thickened. The cephalic veins going 
from the sinus, having no valves, become dilated 
and tortuous. The routes of drainage vary 
in the individual cases but the most common, 
as described by Wolff and Schmid, is probably 
by way of the superior ophthalmic to the 
angular, facial, and internal jugular veins (Fig. 
2). In some cases, however, the path of least 
resistance is through the petrosal sinus to the 
basal sinus and internal jugular vein. Less 
commonly the arterial blood finds its way into 
the superior cerebral veins and sagittal sinus, 
or by way of the basal vein of Rosenthal to 
the vein of Galen and the sinus _ rectus. 
Whichever route is taken the corresponding 
vascular channels become dilated and the walls 
thickened. These changes may be best demon- 
strated by angiography, which is an important 


diagnostic adjunct in the diagnosis of these 
fistulas (Fig. 3). Occasionally it may demon- 
strate an unusual site of communication in the 
neck. 

“The local pathology of the carotid artery 
varies from practically a complete transection 
of the vessel to a minute opening barely 
visible (and at times not demonstrable at 
autopsy), but commonly it is a hiatus from 
3 to 6 mm., which in traumatic cases may 
contain a spicule of bone.-In some instances 
multiple openings are present. The position 
of the dehiscence in the carotid artery may 
be superior, mesial, or lateral, The position 
of the hiatus does not seem to influence the 
degree of exophthalmus nor to be related to a 
bilateral exophthalmus. Rather the bilaterality 
of the exophthalmus is dependent upon the 
size of the anterior and posterior intercavernous 
or circular sinuses. In many cases these com- 
munications are said to be too small to admit 
the point of a probe. With such stenotic 
connections between the two cavernous sinuses 
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Fig. 2.—Venous communications of skull. Inferior petrosal sinus is not labelled. (Re- 
produced from Clara by kind permission of the author.) 


a unilateral exophthalmus would be expected 
most commonly and is found in 80% to 90% 
of cases. In this series only two of the 24 
patients had bilateral exophthalmus.” 


SYMPTOMATOLOGY 

In 224 cases of pulsating exophthalmos 
collected by Martin and Mabon,® the in- 
cidence of symptoms and signs was, bruit 
191; pulsation 179; chemosis 159; diplopia 
76; headache 71; visual disturbances 66. 

Bruit.—Bruit, or noise in the head usually 
is an early evidence of fistula; often it is 
present before exophthalmos develops. 
With the spontaneously developed fistula 
the patient may describe a loud “snap” in 
the head followed by a swishing or roaring 


sound often referred to one or both ears. 
The onset with “snap” is rarely described 
in the instance of traumatic fistula. The 
bruit may be heard by the physician and 
not by the patient, according to Henderson 
and Schneider.‘ Usually the bruit is heard 
best over the eye and temple. It is synchro- 
nous with the heart beat. Sometimes when 
it is heard bilaterally the louder sound usu- 
ally indicates the side of the fistula. Bilateral 
fistulas are rare. Often the bruit can be 
abolished or diminished by pressure over 
the homolateral carotid artery in the neck. 
If at the time of injury the rent in the artery 
is filled with clot the bruit is not heard 
until the clot is dislodged. 


Absence of bruit or failure to recognize 
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Fig. 3.—A_ radiographic study of dissected 
arteries showing plaque formation at sites of pre- 
dilection. Note occurrence of plaque formation in 
the carotid syphon and at areas of branching. (Re- 
produced from dei Poli and Zucha.®5 (By kind per- 
mission of the publishers ). 


it when there is swelling of the eyelids, 
chemosis or exophthalmos has accounted 
for the diagnosis being missed. We have 
observed two such cases in which an er- 
roneous diagnosis of retrobulbar haemor- 
rhage was maintained for several days in 
one instance, and for much longer in 
another. 

Frequently recognition of a bruit by the 
physician, whether or not the patient is 
aware of it, establishes the diagnosis. How- 
ever, a pronounced bruit may occasionally 
be heard over the eye when it does not 
signify the presence of carotid-cavernous 
fistula. In a woman who exhibited thyro- 
tropic exophthalmos a loud bruit was 
heard when the stethoscope was placed on 
the left eye. Orbital decompression had 
been done on the right. It was noted that 
the bruit could be abolished by shifting the 
position of the stethoscope, and it could be 
lessened or eliminated by pressure on the 
carotid in the neck. The patient was not 
aware of any noise in her head. Obviously 
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the bruit originated in the orbit and wis 
incited by a particular pressure of tie 
stethoscope. A bruit may be heard as tie 
result of an arteriovenous anomaly in te 
orbit not involving the cavernous sinus as 
in cirsoid aneurysms, These anomalies : re 
developmental and not dependent up on 
trauma, although the patient shown in 
Fig. 4 did give a history of injury to tie 
eye some years before the lid swelling ¢ e- 
veloped. In this case there was no bruit. 
It is stated frequently that hemangioma of 
the orbit and also retrobulbar haematoria 
may be characterized by bruit. No doubt 
this is true but as yet we do not have 
records of such a case. 

Pulsation.—Visible pulsation according to 
Martin and Mabon® was observed in 179 
of 224 cases. It has been stated that pulsa- 
tion is easier to feel than to see in some 
instances. In our experience it is easier to 
see pulsation in the dilated veins which 
may be present in the eyelids than to recog- 
nize it in the eyeball. Henderson and 
Schneider’ pointed out that the tonometer 
needle in these cases has a wide swing. In 
some instances pulsation of the globe can 
be recognized by blurring of the mires of 
the keratometer. Pulsations of the globe 
without bruit characterize defects in the 
orbital roof from whatever cause, such as 
neurofibromatosis and encephalocele. 

Exophthalmos.—Usually this is unilateral 
and in the homolateral eye. It may become 
bilateral when the intercavernous sinuses 
become widely dilated, or if there is a 
bilateral fistula but this is extremely rare. 
Exophthalmos usually develops after the 
bruit has been recognized. It may develop 
with great rapidity or it may be delayed 
for as long as weeks. Usually the exoph- 
thalmos progresses and may become ex- 
treme; the cornea is then uncovered with 
disastrous results. Exophthalmos may d's- 
appear or be greatly reduced within hours 
after successful operative interventicn. 
Meadows® in discussing intracaverncus 
aneurysm told of a patient in whom te 
aneurysm ruptured and a fistula result«d. 
After having manifested classical exo h- 
thalmos there was spontaneous thrombosis, 
and ultimately there was enophthalmos of 
a blind eye (Fig. 5). 

Contralateral signs in carotid-cavernc us 
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Fig. 4.-There was history of injury to the left 
eye without fracture; four years later the lower lid 
swelled. There was no bruit but some pulsation 
of vessels in the lids which could be abolished by 
pressure over the homolateral carotid artery. At 
operation it was shown that pressure over the ex- 
ternal carotid materially reduced the pulsation and 
added pressure over the internal carotid com- 
pletely abolished it. Both arteries were ligated. 
The pulsation was greatly decreased but cross 
circulation from the circle of Willis accounted for 
its persistence. Later, masses in both lids were 
excised and plastic surgery performed. Patho- 
logical studies showed blood vessels of all sizes, 
shapes and description. There were many large, 
thick-walled arteries, small arteries, very small 
capillaries, small venules and large veins. However, 
it presents a picture of an unusual hemangioma. 
(From Clinical Neuro-Ophthalmology by Walsh, 
courtesy of the Williams & Wilkins Company. ) 


fistula.—Before considering other clinical 
features of these fistulas, mention is made 
of the infrequent occurrence of contralateral 
signs, 

We have observed a patient in whom 
the bruit heard over both eyes was more 
pronounced over the left eye and was 
eliminated by pressure on the left carotid 
artery. The left eye was not proptosed but 
the right eye showed exophthalmos. Both 
sixth nerves were paretic, but trauma was 
not responsible. Ligation of the left carotid 
artery stopped the bruit and improved 
the situation generally. In such a case there 
must have been an abnormally wide com- 
munication between the cavernous sinuses, 
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and in all probability the superior ophthal- 
mic vein on the side of the fistula was 
thrombosed. Dandy and Follis® reported 
upon a patient who after a fall on the head 
developed proptosis of the right eye and 
bruit, and later developed proptosis of the 
left eye. At the time of examination both 
eyes were proptosed, there was bilateral 
sixth nerve paralysis and great widening of 
veins over the bridge of the nose and about 
the right orbit. The optic discs were pale, 
with visual acuity 20/50 in the right eye 
and 20/40 in the left eye. Pressure over 
the left carotid almost completely stopped 
the bruit whereas pressure over the right 
carotid failed to influence it. Partial occlu- 
sion of the left internal carotid artery and 
later complete occlusion of this vessel were 
performed. After each operation there was 
reduction in the size of the visible veins. 
The left carotid artery was clipped intra- 
cranially and the patient died ten hours 
later. Figs. 6 and 7 show the appearance of 
the patient and some features of the lesion 
as seen at the autopsy. 


Fig. 5.—Long standing carotid-cavernous fistula 
producing extreme proptosis. Patient sought relief 
from repeated massive hemorrhages from vessels 
in the skin of the right lower eyelid. He refused 
operation, (From Clinical Neuro-Ophthalmology 
by Walsh, courtesy of the Williams & Wilkins 
Company.) 
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Fig. 6.—Contralateral signs with 


carotid-cavernous 


fistula. (From Clinical Neuro- 


Ophthalmology by Walsh, courtesy of the Williams & Wilkins Company.) 


Ramos and Mount!? described a case in 
which the fistula involved the right carotid 
artery and the bruit was heard over the left 
eye. The left eye was proptosed 2 mm. with 
right eye vision 20/20 and left eye vision 
20/70. Visual fields were normal, The veins 
in the left fundus were engorged, and there 
was weakness of the left external rectus 
muscle. The bruit was not eliminated by 
left, right or bilateral] carotid compression. 
It was thought that the patient suffered 
from a carotid-cavernous fistula on the left, 
but a left carotid arteriogram failed to show 
the lesion. A right arteriogram showed the 
fistula on the right. It drained through the 
anterior intercavernous sinus into the left 
cavernous sinus and left superior ophthal- 
mic vein. Because the bruit was not elimin- 
ated by bilateral carotid compression, a 
right vertebral arteriogram was made, and 
this showed a large right posterior com- 
municating artery supplying part of the 
sarotid circulation and explained why the 
bruit could not be eliminated by carotid 
compression. 

Tamler'! in reporting a case with con- 
tralateral signs suggested as possible ex- 
planations (1) small size of the fistula; 
(2) rapid development of thrombus on the 


homolateral side; (3) obstruction of the 
communication between the superior oph- 
thalmic vein and the cavernous sinus by 
pressure of the carotid artery; (4) trau- 
matic rupture of the homolateral ophthal- 
mic vein at the same time the rent is pro- 
duced in the carotid artery; (5) a pre- 
existing vascular anomaly. 

Not because it is characterized by con- 
tralateral signs, but because of its unusual 
nature an autopsied case with extensive 
damage to the floor of the orbit, sella 
turcica, optic canal and ethmoid sinuses is 
shown in Fig. 8. 

Diplopia.—When trauma is responsible 
for the fistula, cranial nerve palsies may 
result from direct trauma to the nerves. 
Sixth nerve paresis is most common, but 
all the cranial nerves which pass through 
the cavernous sinus may be affected, and 
thus total ophthalmoplegia may develop. 
Possibly the immediate relationship of tle 
sixth nerve and the inferior petrosal sinus 
may contribute to the frequency of sixih 
nerve involvement in these cases. Tle 
sensory fifth nerve, usually the ophthalm‘c 
division, may be affected. However, as wiih 
intracavernous aneurysm of the carotid 
artery, corneal sensation may remain when 
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Fig. 7.—Autopsy findings of patient shown in Fig. 6 reveal an opening 
in the dilated left carotid artery with displacement of the hypophysis to the 
right and complete erosion of the wall of the left ethmoid sinus. The left 
superior ophthalmic vein was almost entirely occluded. Although widely 
dilated, the right cavernous sinus was only a third the size of the left one. 
Considerable dilatation of the right superior ophthalmic vein and of orbital 
veins on both sides was also found, The petrosal sinuses were very small, 
the inferior petrosal sinuses ending in blind pouches—hence the anterior 
dilatation of veins. The hypophysis pressed on the right third nerve. The 
dilated sinus pushed the carotid artery against the optic nerve. The ophthal- 
mological lesion was diagnosed as optic atrophy with mild retinal arterio- 
sclerosis. (From Clinical Neuro-Ophthalmology by Walsh, courtesy of the 


Williams & Wilkins Company.) 


there is pronounced ophthalmoplegia. In 
some instances only the supraorbital fifth 
nerve is affected, and this presumably is 
from pressure of the dilated superior oph- 
thalmic vein. There does not seem to be 
a definite relationship between the severity 
of the ophthalmoplegia and the amount of 
exophthalmos. Pressure palsies appear later 
than palsies due to direct injury which de- 
velop immediately. Recovery from diplopia 
has followed therapy in some of our cases. 
In one instance only, aberrant regenera- 
tion of the third nerve was observed. The 
case summarized below is of interest as 
regards ophthalmoplegia, pupillary state 
and contralateral signs (congestion of the 
contralateral eye). 


A 60 year old white woman suffered rupture 
of an intracavernous carotid aneurysm on the 
tight side. After severe pain in the head for 
several days she developed a total right-sided 
ophthalmoplegia with retention of corneal 
sensitivity. The right eye was not proptosed. 


The patient was aware of a noise in the head, 
and a bruit was heard over the right eye and 
temple. The right eye remained white. Three 
weeks later the left eye became extremely 
congested and still the right eye was neither 
congested nor exophthalmic. The right carotid 
was clipped intracranially and the internal 
carotid was ligated in the neck. Visual acuity 
was 20/40 and 20/20 in the right and left 
eyes respectively two years later. The only 
remaining evidence of the ophthalmoplegia was 
slight limitation of upward and downward 
movement of the right eye. On the right she 
originally had a moderately dilated pupil (pre- 
sumably the sympathetic had been interrupted, 
hence lack of complete widening of the pupil) 
but ultimately the right pupil was of the 
pseudo Argyll Robertson variety, undoubtedly 
a manifestation of the regeneration syndrome. 


Headache.—With cases which develop 
spontaneously the onset often is sudden. 
There is a snap or crash felt in the head 
accompanied by sudden severe head pain. 
Such an onset does not characterize trau- 
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Fig. 8.—A 45 year old man struck by a car was unconscious for several days. Scalp was 
lacerated. The left eye was blind and right eye vision was defective after the accident. There 
was progressive exophthalmos on the left and the patient complained of noise in the head. 
He died 14 weeks later as a result of massive hemorrhage from the nose and mouth, Operation 
had been posted for the next day. Autopsy revealed fracture of the left orbital roof; laceration 
of the left carotid artery under the dura and extending into the cavernous sinus; erosion of 
bone at the base involving the floor of the orbit which was paper thin, the sella turcica, the 
optic canal and ethmoid sinuses. The hematoma communicated with the nasal cavity. 


(Courtesy of Dr. Lindenberg.) 


matic cases. Except at the onset pain has 
not been a prominent feature in our cases 
but, as would be anticipated, discomfort 
in the proptosed eye is described fre- 
quently. In one patient whose fistula may 
have been traumatic the discomfort in the 
affected eye was increased when she was 
lying down. The situation was similar to 
that which we have seen in two patients 
who exhibited intermittent exophthalmos; 
they had exophthalmos when lying down 
and enophthalmos when they stood or sat 
up. 

Visual disturbances, optic fundi, ocular 
tension.—_In a minority of cases the optic 
fundi remain quite normal and there is no 
complaint of visual defect. According to 
de Schweinitz,*? 20% of all patients with 
this involvement lose all useful vision in 
the affected eye. Certainly in the majority 
of cases visual results are poor if therapy 


is unsuccessful. In untreated cases there is 
usually venous engorgement and some 
degree of irregular arterial narrowing with 
retinal cedema. Papilloedema is uncommon 
according to our experience. The vitreous 
becomes cloudy, and there is late develop- 
ment of cataract in some cases. Thrombosis 
of the central vein occurs infrequently. 
We have however observed it in a patient 
whose fistula was cured spontaneously 
apparently as a result of pressure over the 
carotid. Retinal haemorrhages are not u- 
common. In cases of long-standing, optic 
atrophy may be present, and in some trau- 
matic cases optic atrophy occurs ear y, 
seemingly as a result of direct injury to 
the optic nerve. It has been suggested tl at 
when the optic fundus remains normal tie 
central retinal vein empties into the infer: or 
ophthalmic vein, and thus congestion of 
the retinal veins may be avoided. Ellio ” 
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ha; remarked upon visual failure being due 
to embarrassment of both arteries and veins 
in ‘he affected eye. Optic atrophy as already 
po nted out may be due to direct trauma. 
It :aay result from pressure from the cavern- 
ou: sinus as recorded by Dandy and Follis. 
Prsumably it may follow defective blood 
su) )ply. Transient loss of vision from manual 
pressure on the carotid characterized 
El iot’s second case. Some degree of glau- 
coaa is present in many cases and is 
prbably properly attributed to increased 
ep scleral venous pressure. In this regard 
a -ontribution by Swan and Raaf'* and 
an ther by Hollenhorst!* are of importance. 
Swan and Raaf found in patients subjected 
to ligation of the common and external 
carotid arteries as treatment for fistula that 
there was lowering of the ocular tension of 
the homolateral eye, diminution in pulsa- 
tion and volume in the retinal arteries, 
and a retinopathy characterized by macular 
cedema and multiple cotton wool exudates 
at the posterior pole. In their cases some 
elevation of ocular tension was present in 
most instances before the ligation. Hollen- 
horst found intermittent homolateral visual 


loss to be a significant symptom in regard 
to the later development of full-blown 
thrombosis of the carotid artery. In such 
patients who suffered periods of loss of 
vision the homolateral fundus in some in- 
stances appeared similar to that described 
by Swan and Raaf. 


Therapy 


It is generally agreed that early opera- 
tion is advisable because when it is delayed 
the affection often progresses to a stage 
where even the most drastic procedures are 
futile. No procedure yet devised can be 
guaranteed to give permanent relief in- 
variably, even when performed at the most 
opportune time. Many procedures have 
been utilized with some success, namely 
intermittent pressure on the carotid in the 
neck, extirpation of orbital veins, ligation 
of the common, internal and external caro- 
tid arteries on the homolateral side alone, 
or as combined procedures, packing the 
sinus with muscle, combined ligation of the 
carotid in the neck and in front of the 
cavernous sinus with in some _ instances 
ligation of the ophthalmic artery. At this 
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time in the Johns Hopkins Hospital there 
is no single surgical procedure which is 
invariably utilized. Certainly in some in- 
stances ligation of the common or of the 
internal carotid artery has sufficed. It is not 
agreed which of these procedures is the 
better. Now there is a distinct tendency 
towards (1) early arteriography and (2) 
a combined procedure of ligating the caro- 
tid artery both intracranially and in the 
neck—the trapping procedure—and to this 
there may be added ligation of the oph- 
thalmic artery.” 11" 

It is of considerable interest that the first 
ligation of the common carotid artery was 
performed in 1805 by Astley Cooper'® for 
carotid aneurysm in the neck, at a time 
when anesthesia was not available. Shortly 
thereafter Travers'® performed a similar 
operation for pulsating exophthalmos. A 
footnote to his paper is intriguing, when 
one remembers that it was written before 
the advent of the ophthalmoscope—“In the 
misty vision preceding blindness from idio- 
pathic affections of the retina, objects ap- 
pear for the most part smaller than natural”. 


AsEPTIC THROMBOSIS OF THE CAVERNOUS 

SINUS 

This is an infrequent occurrence. Many 
vears ago MacEwen pointed out that septic 
thrombosis characteristically involves the 
paired sinuses whereas non-septic throm- 
bosis affects unpaired sinuses. I have en- 
countered a patient* who showed the 
effects of aseptic cavernous sinus throm- 
bosis, and trauma was apparently respons- 
ible. 


A 66 year old man fell to the floor and 
became unconscious for a short time. There 
was bleeding from the left ear and subse- 
quently there was loss of hearing on that side. 
Six days after the fall he had a total right 
ophthalmoplegia and proptosis. A right-sided 
subdural haematoma was evacuated. He re- 
mained in hospital for five weeks and during 
the early part of his stay left-sided sixth and 
third nerve palsies developed but these cleared. 
When he was discharged at the end of five 
weeks the proptosis on the right had almost 
completely disappeared, but the ophthalmo- 
plegia persisted on that side. A right carotid 


*I am indebted to the courtesy of Dr. Maurice 
Silver for presenting this case. 
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arteriogram was read as normal. My examina- 
tions made several weeks after his discharge 
from hospital showed a complete right ophthal- 
moplegia with ptosis, loss of corneal sensation 
and also a pupil semidilated and fixed to 
light. The left eye was normal, R.E.V. 
20/200; L.E.V.20/20. There were a few 
hemorrhages in the right fundus; the left 
fundus was normal. Exophthalmometer read- 
ing showed: R.E. 20 mm. and L.E. 19 mm. 
The diagnosis was traumatic subdural heema- 
toma associated with thrombosis of right 
cavernous sinus with extension to the left. Two 
years later the ophthalmoplegia on the right 
had cleared in part, but there was aberrant 
regeneration of the right third nerve. 


Fig. 9.—Hzemorrhages in optic nerve sheaths 
and within eye. (Hedges and Walsh.) 


Angiography, Ocular Complications 


Arteriography has become almost a rou- 
tine procedure when intracranial tumour, 
aneurysm or vascular anomaly is suspected. 
That such an examination occasionally 
gives rise to unfortunate complications is 
generally well known. It is recognized 
however, to have great value. Mention is 
made here of ocular complications. In some 
instances these are transitory. 

When injecting the carotid artery pain 
in the eye assures the operator that the 
needle is in proper position and the con- 
trast media is entering the artery. Transi- 
tory widening of the pupil may develop 
to be followed by narrowing. There is said 
to be transitory narrowing of the retinal 
arteries, then widening. In some instances 
petechial hemorrhages develop in the con- 
junctiva and in the skin of the face about 
the homolateral eye. Retinal haemorrhages 
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Fig. 10.—A 51 year old man suffered from head- 
aches and hypertension, For two months he had 
complained of blurred vision, and then two months 
later of severe headaches. He lost consciousness 
suddenly and died. There was rupture of a verte- 
bral aneurysm. Illustration shows hemorrhage 
within the optic nerve sheaths, in this instance as- 
sociated with subarachnoid bleeding. There was no 
history of trauma. 


and cotton wool exudates have been ob- 
served. There may be temporary unilateral 
or bilateral loss of vision from carotid and 
from vertebral arteriography. Jamieson*" 
reported rupture of an intracranial aneur- 
ysm during arteriography. 

Hemorrhages may develop within the 
optic nerve sheaths when there is sub- 
arachnoid hemorrhage from any cause, 
ruptured aneurysm, vascular hypertension 
or injury. Hedges and Walsh?! described 
what must be considered an unusual trau- 
matic case of optic nerve sheath haemor- 
rhages seemingly incited by angiocardiog- 
raphy. Optic nerve sheath hemorrhages in 
themselves are not responsible for loss of 
vision. 


The patient was a 36 year old woman who 
had congenital heart disease with cyanosis 
from birth. There were multiple cardiac defects 
and polycythemia. Intra-arterial angiocardiog- 
raphy was attempted. A catheter was passed 
from the left brachial artery to the region of 
the aortic arch, and 22 c.c. of iodopyracet was 
injected. Convulsions developed immediately 
and death took place three hours later. Autopsy 
revealed absence of haemorrhage over the con- 
vexity and at the base. There was a cerebe'lar 
pressure cone present, and there were petechial 
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hemorrhages in the occipital cortex, thalmus, 
cerebellum and pons. There were profuse optic 
nerve sheath and intraocular hemorrhages. 

It would seem that in this case isolated 
hemorrhages in the optic nerve sheaths and 
intraocular hemorrhages originated as a result 
of intracranial venous stasis associated with a 
rapid rise in intracranial pressure. The reason 
for the swelling of the brain could not be 
considered as clearly established (Figs. 9 
and 10). 


Other complications of carotid arteriog- 
raphy are, thrombus formation at the site 
of artery puncture, local aneurysm forma- 
tion and carotid-jugular fistula. Fleming and 
Park*? described dissecting aneurysm of 
the carotid as a result of arteriography. In 
one of their patients the artery was sufk- 
ciently narrowed for a massive cerebral 
infarction to result. In their other patient 
the heemorrhage in the wall of the artery was 
small and was only an incidental finding. 
They pointed to the possible intimal eleva- 
tion inciting thrombus formation and _ be- 
coming a potential source of emboli. Al- 
though large dissecting aneurysms rarely 
occur as a result of arteriography, they, 
together with other local changes in the 
artery, may explain certain postangio- 
graphic phenomena and incomplete filling 
of the affected carotid artery. 

Mention is made here of a patient whom 
I have not seen but whose history I know 
and whose roentgenograms I have ex- 
amined. She had suffered a stroke and three 
months later bilateral carotid arteriograms 
were made, the procedure being carried 
out under general anesthesia. Visual acuity 
said to have been normal previously was nil 
when she awakened. Several months later 
she was said to have questionable light 
perception, with the optic fundi normal in 
appearance. It is probably advisable to 
avoid bilateral filling of the carotids in 
patients who have had cerebrovascular 
accident. 


UnusuaAL Carotip ARTERY TRAUMAS 

Recently we have observed three patients 
in whom surgical procedures resulted in 
what are properly termed carotid compli- 
cations. 

Case 1.—Homolateral blindness after 
carotid endarterectomy was encountered in 
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a 53 year old man suffering from vascular 
hypertension after he had been subjected 
to nephrectomy for an abnormally small 
right kidney and narrowing of the right 
renal artery. 


Several days after operation he developed 
left-sided signs and arteriography showed a 
plaque in the right carotid artery. At end- 
arterectomy a large plaque was removed from 
the artery. He suffered loss of vision in the 
right eye and developed obstruction of the 
central retinal artery. It seemed probable that 
an embolus from the plaque or from a thrombus 
was responsible but it remains a_ possibility 
that retinal arterial spasm may have been 
the important factor. The eye remained blind 
and developed pronounced atrophy of the 
optic nerve. 


Case 2.—Severe hemorrhage took place 
at termination of operation for removal of 
chromophobe adenoma. Probable source 
was the left carotid. Local pressure con- 
trolled bleeding; however a transient total 
loss of vision ensued, followed by pro- 
nounced recovery. 


A 63 year old man suffered loss of vision 
in the left eye over a period of five to eight 
weeks. Fields showed bitemporal defects, more 
extensive on the left. R.E.V. was 20/15, with 


L.E.V. 20/100. Roentgenograms revealed 
erosion of sella, minimal calcification in supra- 
sellar region. A right-sided carotid arteriogram 
showed a minimal elevation of the right an- 
terior cerebral artery, but no evidence of 
aneurysm. 

Operation went well; the adenoma presented 
between the two optic nerves exerting pressure 
particularly on the left nerve. Intracapsular 
removal was performed with a small portion 
of the capsule removed. Pituitary rongeur 
damaged a vessel and profuse arterial hemor- 
rhage occurred. Pressure on the left carotid 
in the neck reduced the bleeding considerably, 
but pressure inside the tumour capsule and 
use of Gelfoam after an hour controlled the 
haemorrhage. The carotid in the neck was never 
compressed for more than five minutes. Optic 
nerves seemed not to be grossly damaged. 
For four days the patient was completely 
blind, then vision returned in the right eye. 
Twenty days after operation R.E.V. was 20/50 
and no light perception could be found in the 
left eye. Radiotherapy was given to the pitui- 
tary region. The patient was discharged three 
weeks after operation on 12.5 mg. of cortisone 
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Fig. 11.—The patient was a 42 year old man 
who had been drinking excessively. A few minutes 
after leaving his home he was found lying on the 
ground. In getting into an automobile he had 
struck his head. Later that night he was found 
dead. Note the severe deformity of the brain 
caused by the extradural hematoma. There was 
absence of contusions of the brain. The ventricles 
were displaced to the right, with a herniated and 
bulging uncus. Left optic tract was distorted. 
(Courtesy of Dr. Lindenberg.) 


twice a day, and one grain of desiccated thyroid 
extract daily. Two months after operation right 
eye vision had returned to normal, and hand 
movements could be perceived by the left eye. 
The field defects of the left eye persisted and 
a minimal temporal defect remained in the 


right field. Both discs were pale. Chromophc be 
adenoma of the pituitary was diagno:ed 
histologically. 


Case 3.—Total ophthalmoplegia resul ed 
from wounding carotid artery during ope ‘a- 
tion for tic douloureux. Pain was relie\ ed 
and the patient recovered from ophthalnio- 
plegia. 


An elderly woman suffered from class cal 
tic douloureux. She had been treated effectiv ely 
with stilbamidine, first orally and then intra- 
venously. However, after two years of rel:ef, 
pain returned and she could not tolerate 
stilbamidine any more. It was decided that 
because of involvement of the second and third 
division of the right fifth nerve, retrogasserian 
neurectomy via a temporal approach was in 
order. The operation was done with the patient 
in sitting position, and the right gasserian 
ganglion was exposed without too much diff- 
culty. There was moderate adherence of the 
dura to the base of the skull. Just before the 
end of the procedure when the dura propria 
of the ganglion was incised there was sudden 
profuse arterial bleeding. The operator was 
not sure whether an unusually tortuous carotid 
artery or an atypical large vessel had been 
wounded. The right carotid artery was exposed 
in the neck and partly occluded; bleeding 


Figs. 12a and 12b.—A 45 year old woman fell four feet from a ladder and struck her 
head in falling. She was lucid on admission to hospital although bleeding from the right ear. 


Spinal fluid was bloody. Blood 


ressure was elevated and the pulse became slowed. The 


left pupil was dilated and fixed. She became comatose and developed left hemiparesis. 
Roentgenograms revealed a fracture of the skull. Operation showed only contusions of the 
right hemisphere. She died three hours after operation. There was an extradural hematoma 
over the right occipital pole at the site of the coup and a contrecoup hemorrhage over the 
left frontal lobe, with subdural and subarachnoid hemorrhage, No significant herniation of 
the right uncus was seen. Note the deformity of the brain stem. Operation failed to reveal 
the site of the extradural hematoma because only that portion anterior to the haematoma 


was inspected. 
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Figs. 13a and 13b.—A 32 year old man involved in a fist fight became drowsy after 
a few hours, Bilateral trephine holes were made but nothing was found. He died two days 
later; his skull was fractured. Autopsy revealed severe deformity of the cerebellar and 
occipital lobes as a result of a large collection of blood in this area. Fourth ventricle was 
compressed. The particular feature of interest is the deformity of the chiasm from pressure 
within the third ventricle from early hydrocephalus. 


was controlled by applying pieces of muscle 
and using Gelfoam locally. Although the pa- 
tient’s condition was critical for two days 
there was no neurological deficit on the left 
side of the body. However there was a total 
right-sided ophthalmoplegia sparing the pupil 
which reacted to light and was only slightly 
larger than its fellow of the opposite side. 
The operation resulted in decompression of 
the gasserian ganglion and possibly temporary 
relief from pain. Within two months the ptosis 
diminished and at the end of three months 
ophthalmoplegia had improved remarkably. 

Cases 2 and 3 are of particular interest 
in that as a result of wounding presum- 
ably the carotid artery, there was in one 
instance, Case 2, pronounced loss of vision 
with recovery, and in Case 3 there was 
pronounced ophthalmoplegia with almost 
complete sparing of the pupil, and again 
recovery. In the patient with chromophobe 
adenoma, Case 2, it would seem that pres- 
sure was made on the chiasm or optic 
nerves, whereas the patient suffering from 
tic douloureux developed ophthalmoplegia 
as a result of pressure on the right cavern- 
ous sinus region. 


EXTRADURAL AND SUBDURAL HAAMATOMAS 


The symptomatology in these conditions 
is sufficiently similar for them to be con- 


sidered together. Types of haematomas are 
defined briefly as an introduction. 

Extradural hemorrhage (hematoma) 
almost invariably, is the result of traumatic 
rupture of a branch of the middle meningeal 
artery or vein. It occurs in approximately 
3% of all cases of acute head injury de- 
scribed by Woodhall, Devine and Hart.** 
Such a hemorrhage may be located rarely 
in the anterior or the posterior fossa. 

Subdural hematoma is either acute or 
chronic. The acute variety constitutes a 
surgical emergency and in consequence 
is not as familiar to ophthalmologists as 
chronic subdural hematoma. The acute 
type is associated with bleeding at other 
sites, extradural, subarachnoid or intra- 
cerebral and with brain damage. It always 
results from trauma. 

Chronic subdural hematoma is usually 
situated over one or both cerebral hemi- 
spheres, and when fully developed con- 
sists of an encapsulated collection of blood. 
The haematoma usually extends from the 
frontal to the occipital region and from the 
falx to the sylvian fissure. Unusual positions 
are over the temporal lobe; between the 
cerebral hemispheres; between the tem- 
poral and occipital lobes; over the cerebel- 
lum,** or within the sella turcica.?* 25 
Trauma is almost always the etiological 
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Fig. 14.—Extradural hematoma as a result of 
self inflicted bullet wound was associated with 
massive intraocular hemorrhage when the orbit 
and eye were not directly traumatized. (Courtesy 
of Dr. Lindenberg.) 


factor. Predisposing factors are blood dis- 
eases, alcoholism, syphilis, cortical atrophy, 
and, particularly in children, vitamin de- 
ficiency including scurvy. 


EXTRADURAL ( EPIDURAL ) HA7MORRHAGE 


Pathology.—The middle meningeal artery 
after entering the skull through the foramen 
spinosum divides into anterior and posterior 


branches. It is commonly stated that the 
anterior branch is torn most frequently as 
it crosses the inferiomedian angle of the 
sphenoid bone. Wood-Jones** — studies 
showed that in actuality the bleeding is 
often venous in origin, and in his opinion 
injury to the bone in this region is more 
likely to injure the vein than the artery. 
He noted that slight trauma is usually re- 
sponsible for the syndrome particularly in 
children. The injury often accounts for 
fracture of the parietal and temporal bones. 
The dura is separated from the skull by the 
hemorrhage and as separation proceeds, 
other small vessels are ruptured and the 
bleeding is increased (Figs. 11, 12a and 
12b). When there is no fracture such 
hemorrhage occurs very rarely and prob- 
ably only in elastic skulls. The bone indents 
and the dura stretches. The posterior 
branch of the artery is damaged relatively 
seldom (Figs. 13a and 13b). Extradural 
hemorrhage through extension to the base 
may produce pressure on the cavernous 
sinus. 

Symptomatology.—Injury to the head may 
produce in sequence (1) loss of conscious- 
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ness from which there may be recovery, 
(2) a latent period which may be pro- 
longed,*' after return to consciousness or 
without unconsciousness when it would 
seem that the injury has done no harm, 
(3) evidences of increasing intracranial 
pressure, (4) coma and death if relief has 
not been available. Death often occurs 
within four hours. Evidences of increasing 
intracranial pressure are severe headache, 
vomiting and drowsiness. There may e 
focal convulsions usually on the side oppo- 
site the lesion, commencing in the face 
and extending to the arm and leg. The 
convulsions may be followed by hemiplegia. 
Occasionally the hemiplegia is ipsilateral 
when the cerebral peduncle is pushed 
against the tentorium of the opposite side. 
Temperature may be elevated, blood pres- 
sure increased and the pulse irregular and 
often slow. 

Ocular signs are similar to those observed 
in some cases of chronic subdural hema- 
toma and subsequently they are discussed 
in more detail. Pupillary widening with 
slow or absent response to light, or transient 
widening is important because in the major- 
ity of instances such pupillary change is on 
the side of the lesion although occasionally 
the dilated pupil is contralateral to the 
lesion. Paresis of all the extraocular muscles 
occurs but it is uncommon for a total oph- 
thalmoplegia to be seen or for the third 
nerve to be completely paralyzed. In some 
instances of course the ophthalmoplegia 
results from direct injury to the nerves 
and then the paralysis is likely to be im- 
mediate and total. Congestion of the eye 
homolateral to the lesion is seen frequently; 
it may result from pressure on the cavern- 
ous sinus. Usually both optic fundi remain 
normal in appearance. If there is intra- 
ocular hemorrhage the probability is that 
there is associated subarachnoid heemor- 
rhage, although an exception is illustrated 
in Fig. 14. 


Acute Subdural Hematoma 


The signs are dependent upon the nature 
of the injury and in consequence they do 
not follow any definite pattern as in chronic 
subdural hematoma. Here particular men- 
tion is made of a case selected because of 
its historical interest. The patient was Presi- 
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Fig. 15.—The assassin, John Wilkes Booth, using a Derringer pistol, fired at the 
President’s head from a distance of a few feet. The heavy bullet perforated the skull in the 
left occipital region, penetrated the dura and having torn the left lateral sinus passed through 
the cerebrum to lodge in the white matter above the anterior portion of the left corpus striatum. 
Both orbital plates were fractured but the bullet had not touched any bony structure anteriorly. 
Either contrecoup or blast effect was responsible. Both orbits were filled with blood. (Courtesy 


of Colonel George Hayes.) 


dent Abraham Lincoln. Details regarding 
his fatal injury are to be found in a volume 
entitled Medical and Surgical History of 
the War of the Rebellion, published in 
1875, and edited by J. K. Barnes, Surgeon- 


General of the United States. Colonel 
George Hayes has prepared an illustration 
depicting the injury (Fig. 15); it has par- 
ticular interest in exemplifying bilateral 
exophthalmos associated with a gunshot 
wound when the bullet did not injure the 
orbits directly. 


With acute subdural hematoma or other 
space-consuming lesions (epidural and 
chronic subdural hematomas, tumour or 
abscess ) above the tentorium, the cerebrum 
partly escapes by shifting towards the 
opening in the tentorium. This leads to 
compression of the midbrain with narrow- 
ing of the interpeduncular fossa, and 
depending on the width of the tentorium 
to herniation of the ipsilateral hippocampal 
gyrus or a portion of it into the subtentorial 
space. Herniation and pressure on the mid- 
brain are shown in Figs. 17 and 18. If 
the uncus (anterior portion of the hippo- 


campus) herniates, the third nerve is 
stretched and squeezed against the clivus. 

Occasionally a hematoma is found on 
the same side as the hemiplegia. This is 
the crus syndrome (Kernohan). Examples 
of the mechanism accounting for this 
syndrome are shown in Figs. 19 and 20. 

Oculomotor and midbrain involvement 
is least likely to occur if the midbrain is 
displaced forward, as in hemorrhage over 
the occipital lobe, shown in Figs. 12a and 
12b. When there is evidence of intracranial 
bleeding in the absence of pupillary signs, 
the hemorrhage may be located posteriorly. 


Chronic Subdural Heematoma 


Occurrence.—Such hematomas are fre- 
quent in children from early infancy to two 
years of age, and in adults from 20 years 
to late adult life (Fig. 21). Why there is 
a hiatus in age is not known. Govan and 
Walsh?" suggested that in infancy vessels 
which cross the subdural and subarachnoid 
spaces are not supported by pacchionian 
granulations which develop in early child- 
hood. 
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Fig. 16.—Normal section through midbrain show- 
ing third nerves, their relation to the tentorium 
and to the clivus, to the cavernous sinus region 
on each side, to the posterior communicating and 
posterior cerebral artery on the left (right posterior 
cerebral artery removed). Note normal width of 
interpeduncular fossa. 


Latency.—This period during which 
there may be no symptoms varies within 
wide limits. Kunkel and Dandy" found 
it to average three weeks. Certainly after 
months have passed the possibility of sub- 


dural haematoma is greatly lessened. In 
children trouble from subdural haematoma 


of long-standing _ is en- 


countered. 


occasionally 


Fig. 17.—Illustration of herniation of the right 
hippocampus due to massive extracerebral hama- 
toma. Such herniation occurs with extradural or 
subdural hemorrhage. Note hemorrhage at tip of 
right third nerve, and the furrow caused by pres- 
sure of the tentorial edge, compared with normal 
appearance shown in Fig. 16. (Courtesy of Dr. 
Lindenberg.) 


cd 


Fig. 18.—Severe pressure on the midbrain from 
paramedial hemorrhage involving the region of 
the third nerve nuclei. The superior colliculi are 
hemorrhagic and necrosed from compression of the 
long circumflex vessels over the dorsum of the 
midbrain. Hemorrhage extends from the com- 
pressed interpeduncular fossa region to the 
nuclei of the third nerves, Had the patient re- 
covered he would have shown paralysis of the third 
and fourth cranial nerves, Parinaud’s syndrome and 
even temporary involvement of long tracts. 


Symptoms and Signs.—In infants convul- 
sions and progressive enlargement of the 
head are principal evidences of subdural 
hematoma (Fig. 22). The fontanel bulges, 
and vomiting and irritability are noted in 
half the cases. Tapping the subdural space 
through the fontanel establishes the diag- 
nosis in most instances. The spinal fluid 
contains blood or is xanthochromic in chil- 
dren but not in adults. 


Bilateral lesions are much more numerous 
in infants than in adults. 


In adults headache, drowsiness, menial 
confusion and irritability are characteristic. 
Nausea and vomiting, vertigo, tinnitus, 
diplopia, convulsions, hemiparesis, loss of 
vision and hearing as well as_ senscry 
changes occur in various instances. How- 
ever, there are often few evidences and in 
approximately half of the cases studied a 
cerebral tumour was suspected. Diagnoiis 
is established by arteriography, air injcc- 
tion or at operation. Increased intracran al 
pressure is responsible for much of tie 
symptomatology but is not always presext. 
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Fig. 19.—A 78 year old man was found uncon- 
scious lying on the floor. He had no history of 
hypertension but had suffered a blow on the fore- 
head and was apparently well the day before the 
accident. Autopsy revealed subdural haematoma of 
the lower left temporal lobe, and a small contusion 
of the uncus. The entire left hippocampal gyrus 
was herniated. The midbrain was shifted towards 
the contralateral rim of the tentorium; long tracts 
in the peduncle were lacerated. Since the tracts 
had not yet crossed the resultant hemiplegia was 
ipsilateral to the haemorrhage. Paramedial hemor- 
rhage is again apparent. 


When a subdural haematoma _ produces 
symptoms and signs the patient usually 
dies unless he is treated (Fig. 23). How- 
ever it is noteworthy that autopsies fre- 
quently reveal evidence of long-standing 
chronic subdural hematoma in_ patients 
who have had no symptoms or signs of 
intracranial damage (Fig. 24). 


A patient of Dr. McQueen’s* exemplified the 
paucity of signs which may characterize cases 
of chronic subdural heematoma. 

I have had under my care a very elderly lady 
who had been subjected to bilateral cataract 
extraction. The operations were performed with- 
out incident by a colleague. As time passed she 
became somewhat careless after having been 
fastidious about herself, and she did not seem 
always to be in good contact. There were no 
physical signs, but her change in personality 
after several months had passed was such that 
a colleague suggested burr holes be made. 
Bilateral chronic subdural hamatomas were 


*See Fig. 25. 
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Fig. 20.—Residual of midbrain pressure necrosis 
and hemorrhage from left-sided subdural hama- 
toma. The patient who had been vegetating, 
showed contractures and decerebrate rigidity. 
discovered. She soon regained her former 
status and then a history of trauma while 
getting into a car was elicited. 


Ocular Signs 


Pupillary changes.—Dilatation of the 
pupil homolateral to the side of the hama- 
toma is an important sign, and such widen- 
ing of the pupil is significant even though 
it may be transitory. Occasionally the pupil 
contralateral to the lesion is widened and 
reacts poorly or not at all to light. Pupil- 
lary widening is the result of third nerve 
involvement because in many instances 
it is followed by other evidence of third 
nerve palsy. We have never observed a 
total paralysis of the third nerve with 
chronic subdural hematoma, but such total 
involvement has been seen with acute sub- 
dural hamatoma.** How is the third nerve 
involved? The following explanations seem 
valid. (1) Herniation of the hippocampal 
gyrus produces pressure on the nerve at 
the edge of the clivus, or where the nerve 
passes between the superior cerebellar and 
posterior cerebral arteries; (2) distortion 
of the midbrain may produce pressure on 
one or other third nerve; (3) haemorrhage 
into the midbrain may affect the nerve or 
nucleus (in this instance it would seem 
unlikely that only the pupil would be 
affected ). 
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: Fig. 21.—Age incidence of subdural hematoma in a series of infants and children. 
(From Govan and Walsh by courtesy of the Archives of Ophthalmology, published by A.M.A.) 


Through the courtesy of Dr, John P. 
Gallagher we have had access to a survey 
of cases of epidural haemorrhage which 
Dr. Jefferson Browder and he have ob- 
served. Their study has not yet been pub- 
lished. There were 167 cases of extradural 
hemorrhage with homolateral enlargement 
of the pupil in 94 instances, and contra- 
lateral enlargement in 10, while in 63 
patients the pupils had remained of equal 
size. Their observations concerning the 63 
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Fig. 22.—Incidence of history of convulsions in 
infants and in adults with subdural haematoma. 
(From Govan and Walsh, by courtesy of the 
Archives of Ophthalmology, published by A.M.A.) 


patients with pupils constantly of equal size 
are interesting. In 24 of these subjects the 
clinical course was slow, in most instances 
extending over several days. Seemingly 
the oculomotor nerve was thus able to 
withstand the gradual increasing pressure. 
In 11 patients the course was such that 
one would have expected one pupil to show 
enlargement but it did not. In 18 cases both 
pupils were widely dilated; these patients 
were in a terminal state. Observations of five 
patients were unsatisfactory, since one had 
been given atropine, another morphine, 
and in three others the clots were bilateral. 

If the third nerve is involved peripherally 
in the majority of these cases, and the 
evidence points to this, an explanation for 
the selective involvement of pupillomotor 
fibres is necessary. From the work of 
Sutherland and his collaborators it seems 
that the third nerve in the region where 
it is pressed upon carries pupillomotor 
fibres in such a position that they are first 
subjected to pressure. When the pupil is 
dilated contralateral to the lesion the dis- 
tortion of the brain stem probably accounts 
for the contralateral pressure. 


With infants pupillary dilatation is not 
as important a localizing sign as it is in 
adults because in them subdural hama- 
tomas are so often bilateral. In infants we 
have seen bilateral pupillary narrowing. 
The mechanics of such narrowing is not 
understood. It is not as ominous as bilater- 
ally dilated and fixed pupils. 


A particular feature of pupillary widen- 
ing with subdural hematoma is the almost 
immediate return of the pupil to normalcy 
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when the subdural clot has been evacuated. 

Conjugate deviation of the eyes.—Govan 
and Walsh observed conjugate deviation of 
the eyes away from the side of the lesion 
in two adults suffering from subdural 
hematoma. It was thought that deviation 
was due to a hemispheric lesion on the 
side opposite that of the haematoma; the 
deviation disappeared after evacuation of 
the clot. In this regard the hemisphere not 
in’ olved by the haematoma is often severely 
flattened and circulatory disorders due to 
pressure may depress its frontal area for 
conjugate ocular movements. In_ infants 
conjugate deviations are seen commonly 
as part of a convulsion so that, also con- 
sidering the probability of bilaterality, the 
observation is of little significance. Nystag- 
mus which we have seen infrequently, may 
be the result of weakness of conjugate 
movement. 

Exophthalmos. — Pfeiffer’s  paper*® con- 
cerning exophthalmos in juveniles with 
subdural hematomas is important. We 
have not recognized such cases. It 
is particularly — significant that they 
occur during the age span when subdural 
hematomas are rarely seen (Fig. 21). In 
such cases there is a characteristic group 
of changes seen in roentgenograms. There 
is widening of the middle cranial fossa 
with, in some instances bulging of the 
temporal fossa, elevation of the wing of 
the sphenoid, widening of the superior 
orbital fissure, and indentation of the lateral 
wall of the orbit which may produce exoph- 
thalmos. In addition there may be cranial 
nerve palsies, papilloedema and other evi- 
dences of increased intracranial pressure. 
It is my belief that an identical picture to 
that which Pfeiffer has described may be 
associated with arachnoid cysts. That how- 
ever is not under consideration at this 
time. 

Papillaedema. — Papilloeedema has _ been 
estimated by Dandy to affect approximately 
50% of cases, but Govan and Walsh found 
it in 17% of 91 cases (37 infants and 54 
adults ). Huber** found papilloedema some- 
what more frequently than Govan and 
Walsh. The papilloedema observed in adults 
is similar to that resulting from intracranial 
tumour, and in the majority it is of low- 
grade severity. In adults when hemor- 
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Fig. 23.—Classical large chronic subdural hema- 
toma with connective tissue capsule located 
the usual site. There was an old contusion focus 
indicating trauma as the etiology. 
rhages are present they are of the nerve- 
fibre layer variety. Papilloedema tends to 
be more severe in infants than in adults, 
and is often associated with subhyaloid 


heemorrhages. This may be due to a greater 
tendency to swelling of the infant brain 
which contributes to the already existing 
increased intracranial pressure. Probably 
papilleedema usually develops late. 


The 
difference between the intraocular hemor- 
rhages in infants and in adults suggests 
that in adults the intracranial pressure 
builds up more gradually than in infants. 
We have seen massive intraocular hemor- 


90% 


37 INFANTS 54 ADULTS 


YES NO Yes No 


Fig. 24.—Incidence of history of trauma in 37 
infants and in 54 adults with subdural hematoma. 
(From Govan and Walsh, by courtesy of the 
Archives of Ophthalmology, published by A.M.A.) 
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Fig. 25.—In this combined air and arteriogram 
study, note displacement of the ventricles and of 
the arteries (upper right), The patient was a 34 
year old Negro, who was out of contact and the 
history was obtained from his wife. She described 
symptoms of paranoid behaviour for at least five 
years. These became more pronounced in the 
month before admission. He became increasingly 
drowsy during this time and complained of bi- 
frontal pain. Although there was no definite history 
of head injury, his mode of living made such 
trauma not unlikely. He was lethargic and dis- 
orientated, with pulse rate below 50, and no localiz- 
ing findings. After evacuation of the subdural 
hematoma he made an excellent recovery. 


rhage in an eight month old child. Gardner’s 
studies showed that increased intracranial 
pressure is by no means constantly present 
in patients with subdural haematoma. 


Visual Field Defects —Homonymous hemi- 
anopic field defects are recognized in a 
minority of cases. Huber observed quad- 
rantanopic field defects. Such defects are 
probably missed often because of the in- 
ability of the patient to co-operate. Maltby*® 
found such defects in 11% of 62 cases (five 
contralateral, one ipsilateral, one left-sided 
when the dural clot was centrally situated). 
We observed an interesting set of findings 
in the patient whose case is summarized 
below. 

A 46 year old woman was brought to the 
accident room in semicomatose state. Subdural 
hematoma was suspected. A clot and mem- 
brane were removed from over the right hemi- 
sphere. She regained consciousness after opera- 
tion. 


Fig. 26.—The calcarine area on the right shows 
early hemorrhagic necrosis. This has resulted fron 
compression of a branch of the right posterior 
cerebral artery through herniation of the right 
eeenae gyrus and pressure of the tentorial 
edge. 


There was right hemiparesis with sensory 
changes in the right arm and leg, and total 
left homonymous hemianopsia. Vision could 
not be assessed adequately. There was right 
upper motor neuron facial paralysis, incomplete 
right ophthalmoplegia with a fixed dilated right 
pupil. The left pupil was dilated and fixed 
to light. The left eye moved to the right nor- 
mally, but it could not be moved to the left 
on command, although it did so while fixing a 
light. There was inability to look up with 
either eye, although Bell’s phenomenon was 
present in some degree on the left. Papill- 
cedema was present on the right; the left 
fundus was normal. 

There was herniation of the right temporal 
lobe with pressure on the right third nerve; 
left homonymous hemianopsia from obstruction 
to the branches of the right posterior cerebral 
artery by the tentorial edge; hemiplegia on 
the right from pressure on, or hemorrhage in 
the left cerebral peduncle; some degree of 
Parinaud’s syndrome from hemorrhage into, or 
ischemic softenings in the tectum due to 
compression of the supplying vessels; inter- 
ruption of the frontopontine pathways evi- 
denced by suprasegmental paresis of conjuga‘e 
ocular movements (for comparison see Figs. 
18 and 19). 


Extraocular muscle palsies.—As has becn 
stated involvement of the third nerve usii- 
ally is peripheral, but it is impossible io 
estimate how often there is some involve- 
ment within the brain stem. Extension of 
a subdural hematoma to the base can 
produce pressure on the cavernous sinvs 
through which the nerves pass to the extr..- 
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Fig. 27.—A 52 year old man was knocked down 
it a fight. He survived for nine days. A subdural 
hematoma on the left was evacuated. Pressure 
atainst the base of the skull seemingly accounted 
for ischemic softenings in the left half of the 
chiasm. 


ocular muscles. Fourth and sixth nerve 
palsies are not encountered as often as 
third nerve involvement. All such palsies 
may originate within the brain stem. 


CONCLUSIONS 


This paper does not lend itself to sum- 
marizing. An effort has been made _ to 
explain ocular signs associated with trauma 
to the skull affecting blood vessels. Several 
generally well known clinical entities have 
been described particularly from the stand- 
point of ocular symptomatology, and an 
effort has been made to explain the basis 
of the signs. 
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RESUME 


La présente publication traite des traumatismes 
craniens ayant entrainé des lésions vasculaires avec 
une description particuliérement détaillée de la 
symptomatologie oculaire qui en résulte. 

I. — Fistules carotido-caverneuses. — La _fistule 
artérioveineuse dans le sinus caverneux est la 
cause la plus fréquente de l’exophtalmie pulsatile. 
L’étiologie en est le plus souvent un traumatisme, 
entrainant une rupture de lartére carotide Aa 
lintérieur du sinus caverneux, mais il appert que 
parfois cette rupture peut étre spontanée. Des 
études faites sur un grand nombre de_ cas 
montrent que le rapport entre ces ruptures spon- 
tanées et les ruptures traumatiques est de 1:3. 
Les traumatismes fermés sont souvent cause d’une 
fracture de la base, qui n’est pas toujours visible 
aux rayons X, associée a une lésion vasculaire. 
Un autre facteur dont il faut tenir compte est 
lexistence possible d’un anévrysme congénital de 
lartére carotide, secondairement rupturé; d’une 
facon générale, il convient de souligner qu'il 
n’est pas toujours facile de distinguer entre une 
rupture spontanée et une rupture traumatique, 
surtout si la notion de traumatisme est ancienne. 
Du point de vue anatomo-pathologique, la com- 
munication artérioveineuse dans le sinus, provoque 
une dilatation de ce dernier et un épaississement 
de sa paroi, ainsi que des veines céphaliques qui 
en sortent; le chemin de drainage le plus fréquent 
est celui des veines ophtalmique supérieure, faciale 
et jugulaire interne. La symptomatologie consiste 
en: un bruit (c'est 4 dire un bruit senti ou entendu 
par le patient a l’intérieur de sa téte), l’existence 
d'une pulsation de l’exophtalmie, de la diplopie, des 
maux de téte, des troubles du fond de I’ceil, de 
la tension oculaire et enfin, i] peut dans certains 
cas, exister des symptémes contra-latéraux. Le 
bruit se développe souvent avant méme |’apparition 
de lexophtalmie. Ce bruit peut parfois ne pas 
étre percu par le malade, mais il reste audible 
a l’auscultation des yeux: il est synchrone aux 
battements cardiaques; lorsqu’il est bilatéral, le 
cété atteint est généralement celui ot il est le plus 
fort. Ce bruit peut enfin étre supprimé par la 
compression de l’artére carotide du méme cété au 
niveau du cou. Pour ce qui est de la pulsation, 
on considére généralement que celle-ci est plus 
facile 4 palper qu’a voir: en fait elle est plus facile 
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a constater au niveau des veines dilatées de la 
paupiére. L’exophtalmie est le plus fréquemment 
unilatérale et homolatérale. La diplopie résulte de 
l'association de lésions a des nerfs craniens. |.es 
maux de téte semblent étre d’une acuité variable: 
ils peuvent parfois apparaitre trés brusquemecnt, 
sans doute a la suite d’une rupture spontanée, ! es 
troubles de la vision sont ftréquents: une perte 
totale de vision de l’ceil atteint survient dans 20% 
des cas: ce n’est que trés rarement qu'il n’existe 
aucune lésion du fond de lceil. La thérapeutic ue 
doit étre précoce; de nombreuses interventions ont 
été proposées et essayées avec des résultats vari- 
ables: a ’heure actuelle la tendance est de ligaturer 
Yartére carotide dans le crane et dans le cou, et 
de ligaturer en plus l’artére ophtalmique. 

Les auteurs discutent alors quelques unes <es 
complications qui peuvent survenir lors des artério- 
graphies carotides. Trois cas personnels de bles- 
sures chirurgicales de la carotide sont présentés, 
cas ayant entrainé des complications oculaires avec 
troubles de la vision. 

II. — Hématomes extraduraux et sous-duraux. — 
Dans ces deux syndromes, la symptomatologie peut 
étre décrite comme trés semblable. Ces lésions sont 
-ataloguées sous trois chefs: ’hématome extradural, 
résultant d’une hémorragie par rupture d'une 
branche de Ilartére méningée moyenne; l’héma- 
tome sous-dural aigu, résultant toujours d'un 
traumatisme; l’hématome sous-dural chronique, uni 
ou bilatéral, peut parfois former une véritable 
capsule de sang coagulé. 

Hématome extradural.— Du _ point de vue 
anatomo-pathologique, il faut se souvenir que 
lartére méningée moyenne se divise, aprés avoir 
pénétré dans le crane, en branches antérieure et 
postérieure, La branche antérieure, qui croise 
langle inféro-interne du sphénoide est la plus 
souvent lésée. La symptomatologie comporte: une 
perte de conscience de durée variable; puis sur- 
vient une période de latence, durant laquelle il y 
a reprise de conscience avec amélioration générale, 
a tel point que l’on peut penser que la guérison 
est en bonne voie; apparaissent ensuite, des signes 
d’augmentation de la pression intracranienne, 
suivis de coma et de la mort si un traitement n’est 
par institué. Les signes de l’augmentation de la 
pression intracranienne sont: les maux de téte, les 
vomissements et la somnolence; des convulsions, 
contralatérales, une hémiplégie, de la température 
peuvent survenir. La mydriase, permanente ou 
transitoire est homo ou contralatérale; le réflexe 
pupillaire 4 la lumiére est aboli. 

Hématome sous-dural aigu.—La symptomatologie 
est, dans ces cas, extrémement variable, selon la 
nature du traumatisme. Plusieurs points sont dis- 
cutés ici a ce sujet. 

Hématome sous-dural chronique.—Fréquence.— 
Ces hématomes s’observent chez des enfants entre 
la naissance et lage de deux ans, et chez les 
adultes 4 partir de l’4ge de 20 ans: il y a donc 
une période de la vie ot le syndrome ne se ren- 
contre pas. La raison de ceci est inconnue. Symp- 
jsieleate.-thves les enfants, on assiste a des 
convulsions et A une augmentation progressive ce 
volume de la téte, avec gonflement des fontanelles: 
le liquide céphalo-rachidien est sanglant ou xantho- 
chromique. Chez l’adulte, les maux de téte, la 
somnolence, la confusion mentale, lirritabilité sont 
caractéristiques. A cela s’associent souvent des 
nausées, des vomissements, du vertige, de la di- 
plopie, des pertes de vision et d’audition, des co- 
vulsions et une hémiparésie. Les signes oculaires 
sont exposés et discutés alors en deétail. 
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ANORECTAL LYMPHOMAS 


J. Y. McGRAW, M.D., and J. L. BONENFANT, M.D., F.R.C.P.[C],* Quebec City 


ANORECTAL LYMPHOMAS are being reported 
with increasing frequency. In 1952 a total 
of 228 cases were recorded by Hayes and 
Burr.t Because of their unusual develop- 
ment of lymphomatous growths in the ano- 
rectal region, it is of the greatest importance 
to recognize that an essentially favourable 
prognosis characterizes well defined solitary 
lymphoid tumours, termed benign lympho- 
mas when originating in the distal rectum 
or anus. The four cases reported here are 
examples of this specific lesion; they were 
seen in the last 10 years and taken from 
the files of the Department of Surgical 
Pathology, Hétel-Dieu de Québec and 
Faculté de Médecine, Laval University. 

As indicated in Table I, all our patients 
were adult young men. Their chief com- 
plaints were soreness, painful defzcation, 
bleeding and prolapse, most of which could 
be referred to the concomitant associated 
pathologic lesions. In all instances the 
tumours were in the rectum (the lowest 
being 3 cm. and the highest 6 cm. from 
the anus) single, sessile and of a size rang- 
ing from pea to hazel nut (the smallest 
being 1.5 cm. and the largest being 2.5 
cm. in diameter ). The tumour first detected 
by digital examination was seen easily in all 
cases through the rectoscope. All laboratory 
tests carried out, including roentgenologic 
study of the colon were negative. 

All tumours were removed by simple 
excision; a meticulous follow-up to date has 
shown no recurrence. In one case hzmor- 
thoids, which were not removed at the 
time of the operation, were subsequently 
excised five years later. All microscopic 
reports confirmed the presence of the clinic- 
ally diagnosed associated pathology and on 
histologic examination all rectal polyps 
were diagnosed as anorectal lymphomas. 


PATHOLOGY 


Grossly, anorectal lymphomas appear as 
solitary, sharply circumscribed sub-mucous 
nodules or broad based polypoid tumours 


*Department of Surgical Pathology, Hétel-Dieu de 
Québec, P.Q. 


of about one to two centimeters in diameter, 
freely movable and covered with normal 
mucosa. Their surface, although variously 
described at times as polypoid, (Fig. 1) 
papillary or lobulated, is smooth as a rule 
and also movable. Ulceration and erosion 
of the surface are very uncommon and 
when present are generally not extensive. 
Their consistency is mostly soft; it may 
occasionally be firm but never hard. The 
cut surface appears usually grey or salmon 
colour and homogeneous. 

Microscopically they are revealed as 
discrete tumours consisting largely of 
lymphoid tissue resembling normal lymph 
node, except for absent sinusoids. The over- 
lying mucosa, which as previously men- 
tioned, is almost always entirely normal, 
may show signs of pressure atrophy and be 
infiltrated with lymphocytes (Fig. 2). 

The main lesion is submucosal and, as 
stated by Hayes*:* in an extensive study 
on the subject, was comprised of lobules of 


Fig. 1.—Low magnification view of resected 
specimen. 
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TABLE I.—Case Reports 


Size 
from in 
Age Symptoms anus 
Pain at stool 4 
Bleeding 
Prolapse 3 
Bleeding 
Ache at stool  { 1.0 
Bleeding 
Sharp pains 
Acute 
hemorrhoids. 


2.0 


lymphoid tissue. Their lymphoid follicles 
have germinal centres with mitotic figures 
and large histiocytic cells containing phago- 
cytized cellular debris. This feature estab- 
lishes the very specific pattern of lympho- 
mas. These lobules have no capsules and 
the lymphoid tissue does not extend into 
the muscularis propria. 


SYMPTOMATOLOGY 


Lymphomas are found predominantly in 
men (75%) in an age range of 25 to 50 
years and more especially in young adults 
with an average age of 33 years. 

The clinical manifestations (Table I), 
which are often varied and embrace any of 
the symptoms referable to ano-rectal path- 
ology, were present in most of our cases, 
however for less than two years. The most 
frequent complaint encountered is un- 
doubtedly soreness or even persistent pain 
in the rectum associated or not with anal 
pain or tenderness. In many cases it is pos- 
sible to establish that pain is felt mostly 
at stool, or that an ache persists after de- 
feecation with or without anal discomfort 
and occasionally pruritus. Protrusion or ex- 
trusion of a mass sometimes only at stool, 
coinciding frequently with the presence 
of protruding and bleeding hemorrhoids, 
has also been reported in the case of larger 
tumours, but a true prolapse must still be 
regarded as very unusual. 

Rectal examination will usually reveal 
lymphomas slightly above the anorectal 
junction or dentate line and without special 
predilection for any particular site on the 
rectal wall; they can be found anywhere 
from the anus to about 10 cm. above the 
mucocutaneous junction, but however, are 
generally within the reach of the examining 
finger. Barium enemas are always reported 


cm. Gross aspect 


1.0 Sessile polyp 


1.5 Sessile polyp 
Sessile polyp 


Sessile polyp 


Recur- 
rence 


Associated 


lesions Treatment 


Polypectomy None 
Hemorrhoidectomy 
Polypectomy None 


Hemorrhoids 
Hemorrhoids 
Hemorrhoids Polypectomy None 
Hemorrhoidectomy 
Polypectomy None 
Hemorrhoidectomy 
Fistulectomy 


Hemorrhoids 
Fistula 


negative and in none of our cases nor in 
those previously reported was there «nay 
coincidental lesion located at a higher level 
in the sigmoid colon. 


CouRSE AND PROGNOSIS 


A follow-up to date of our cases lias 
shown no recurrence of the excised tumours. 
A complete review of the literature shows 
that such results generally apply to all the 
cases recorded, although in a few instances 
lymphomas developed subsequently in a 
different site. Their prognosis is excellent: 
anorectal lymphomas are essentially benign, 
and in no instance have they given rise to 
localized or generalized malignant lymph- 
oma of any type. 


TREATMENT 


In view of the foregoing study, there is 
no doubt in our mind that simple excision 
of the lesion is the only advisable and 
recommended treatment. There seems to 
be absolutely no indication here for a wide 
surgical extirpation preceded or followed 
by radiotherapy. Some reports claim that 
small lesions can be destroyed by fulgura- 
tion as an office procedure; we are inclined 
to disapprove of this, since in these in- 
stances biopsy becomes impossible and no 
pathologic confirmation of the preoperative 
clinical diagnosis can be obtained. 


DISCUSSION 


In commenting on the genesis of anorec- 
tal lymphomas it must first be established 
whether the lesion is a benign lymphcid 
hyperplasia or a neoplasm involving and 
enlarging lymph follicles of the area. Tie 
answer to such a question although still 
unknown, would bring much light on tie 
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Fig. 2.—Low power view of lesion showing normal mucosa and lymphocytic infiltration. 


etiopathology of lymphomas of the ano- 
rectum. 

It is of special interest in discussing the 
physiopathology of this lesion to point out 
that in no instances were there any ap- 
preciably enlarged lymph nodes, concomi- 
tant enlargement of tonsils, spleen or liver, 
or history of appendectomy. 

Lymphomas occur commonly in the rec- 
tum because of the large concentration of 
lymphoid follicles in this area (approxi- 
mately 4% per square cm. in the sub- 
mucosa of the distal colon according to 
Dukes and Bussey'). Granet? in support of 
the theory of hyperplasia, suggests that 
lymph follicles of the anorectal region are 
chronically exposed to multiple sources of 
irritation such as fecal pathogens, high 
alkalinity of the region, ranging from pH 
8 to pH 10, and repeated trauma of de- 
fecation. This may be so because the lymph 
follicles penetrate the muscularis mucose, 
and are separated from the lumen of the 
bowel only by the mucosa.* 

Moreover the importance of infection in 


the anorectal region must also be con- 
sidered. In the genesis of anorectal lymph- 
omas it is our opinion that there is an im- 
portant if not evident connection between 
the lesion and adjacent pathology. The 
development of lymphomas would be re- 
lated to such local lesions as hypertrophied 
papillas, heemorrhoids, inflammation of rec- 
tal papillas of perianal crypts, fissures, 
fistulas, and other local lesions. Anorectal 
lymphomas would therefore be nonspecific 
tumorous lymphoid hyperplasias essentially 
benign. Such an explanation may probably 
not be generally accepted; but the relatively 
normal appearance of the follicular struc- 
tures and the frequent presence of phago- 
cytic cells within the follicles seem to 
suggest a hyperplasia rather than a tumour. 


CONCLUSION 


Four cases of discrete solitary tumour 
arising in the anorectum and made up 
largely of lymphoid tissue diagnosed micro- 
scopically as benign lymphoma are re- 
ported. 








228 CANADIAN JOURNAL OF SURGERY 


All such lymphoid anorectal growths, 
showing a lobular pattern with primary 
follicle formation and reaction centres, were 
histologically reported as being essentially 
benign and are to be considered so, since 
they all have proved harmless when cor- 
related with the subsequent course of the 
patient. 

There is evidence that anorectal lymph- 
omas differ radically from malignancies en- 
countered in the rectum or anus, that they 
do not degenerate in malignant lymphomas 
or even reoccur after removal and that con- 
sequently a more radical treatment other 
than simple excision of the lesion is not 
necessary or even acceptable. 

Finally, because its histologic structure 
suggests lymphoid hyperplasia rather than 
tumour, it is our present concept that ano- 
rectal lymphoma should be considered as 
benign nonspecific tumour-like lymphoid 
hyperplasia intimately connected with and 
dependent upon neighbouring local lesions. 


CLINICAL INVOLVEMENTS. H. Gardiner-Hill, 
Consulting Physician to St. Thomas’s Hospital, 
London, England, 200 pp. Illust. Butterworth 
and Co. Ltd., London, England; Butterworth 
& Co. (Canada) Ltd., Toronto, 1958. $6.50. 


Before attempting any form of criticism, one 
must accept the author's statement that 
“Clinical Involvements” is not really a book. 
Then only, can one assess the work in terms 
of the author’s objectives of illustrating clinical 
points such as approach to a case, develop- 
ment of clinical sense, the importance of some 
of the more subtle and often poorly managed 
aspects of clinical medicine, for example, the 
handling of the patient with psychosomatic 
disorder, etc. 

The primary value of Dr. Gardiner-Hill’s 
effort, in my opinion, is that he has provided 
for the senior medical student, general prac- 
titioner or postgraduate physician, a colourful 
series of clinical incidents which summarize 
many of the lessons which medical teachers 
often stress in the course of bedside clinics 
or teaching rounds. Here is an attempt to instil 
in the mind of the physician a practical aware- 
ness of the many facets which contribute to 
clinical acumen of real value when one comes 
to assume the personal responsibility for man- 
agement of a patient. 

The informality of the style employed by 


REFERENCES 


. Duxes, C. AND Bussey, H. J. R.: Number of 
lymphoid follicles of human large intestine, 
J. Path. & Bact., 29: 111, 1926. 

2. Granet, E.: Simple lymphoma of the sphi ic- 
teric rectum in identical twins, J. A. M. A, 
141; 990, 1949. 

3. GrRANET, E., KAGAN, M. B. AND SOLOMON, 
Lymphomas of the anorectum, Am. J. Su g., 
80: 311, 1950. 

. Hayes, H. T. AND Burr, H. B.: Benign lym h- 
omas of the rectum, Am. J. Surg., 84: 515, 
1952. 

. Hayes, H. T., Burr, H. B. ANp Pruit, L. !.: 
Lymphoid tumours of the colon and rectun: 
report of case of simple lymphoma _ of 
rectum, Surgery, 7: 540, 1940. 

. Hetwic, E. B. anp HANSEN, J.: Lymphoid 
polyps (benign lymphoma) and malign:nt 
lymphoma of the rectum and anus, Surg. 
Gynec. & Obst., 92: 233, 1951. 


RESUME 


Quatre cas d’adénolymphomes bénins de _ la 
région ano-rectale font le sujet de ce travail. Ces 
tumeurs différent totalement des lymphosarconies 
que Ton peut rencontrer au rectum et a lanus 
et une simple exérése est suffisante. Ces lésions 
sont plutét d’ordre hyperplasique que néoplasique. 

J.LB. 


the author allows the reader quietly to absorb 
the point being stressed in the particular 
clinical involvement described. Thus perspec- 
tive and avoidance of clinical myopia, especi- 
ally amongst specialists, the true meaning of 
signs and symptoms, the value and pitfalls of 
history taking, the importance of analysis of 
the history, the usefulness of analogy between 
systems, the clinical limitations of radiology, 
pathology, biochemistry, are all factors 
stressed in giving the physician a true apprecia- 
tion of the clinical situation leading to the 
diagnosis, on which treatment is based. Fur- 
ther, the author convincingly develops the 
philosophy of consideration of the patient as 
a human being, in deciding what or how much 
should be told to the individual patient 
concerned. 

Finally the reader is provided with a large 
number of objective scientific facts and ccn- 
cepts of academic importance to lend strength 
to this unusual type of publication. 

Within the limitations stated by the author, 
this should be of real interest and stimulation 
to a wide medical readership, particularly 
among younger physicians in training. Possibly 
it will also serve some older members of tne 
profession as a somewhat nostalgic reminder of 
the processes involved in their own develop- 
ment as physicians. 
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INFECTION FOLLOWING SPLENECTOMY IN INFANTS 
AND CHILDREN 


A. D. FORWARD, M.D. and P. G. ASHMORE, M.D., F.R.C.S.[C], Vancouver 


THis stuDY was stimulated by reports in 
the literature of an unusually high incidence 
of severe infections in young children fol- 
loving splenectomy.® *:'® The connection 
was first suggested by King and Shumaker® 
in 1952, and has received comment from 
several authors since then. The present re- 
port is a review of 35 cases of splenectomy 
in children at the Vancouver General Hos- 
pital from 1945 to 1959. 

King and Shumaker reported five severe 
infections following splenectomy in a series 
of approximately 100 cases. Four of these 
children developed meningitis or over- 
whelming meningococcemia in from six 
weeks to three years after operation, with 
one death. The fifth child died from a 
rapidly fatal febrile illness. These severe 
infections occurred only in infants (all 
five were six months of age at the time of 
splenectomy) and only in those who had 
congenital haemolytic anzemia. 


In 1954 Glenn et al.‘ reported a series 
of 27 splenectomies with no subsequent in- 
fection. They had a minimum follow-up of 
one and one-half years. Other authors how- 


ever, report severe infection.” *:* 16 1% 19 
Of 72 splenectomies reviewed by Walter 
and Chaffin,'® four serious infections re- 
sulted, with three deaths. However, they 
did not feel that there was any evidence of 
increased susceptibility to infection, or 
increased mortality when this operation 
was performed in infancy. It is interesting 
to note that while in their series there was 
only one infection in patients with con- 
genital haemolytic anzemia, there were three 
deaths from infection in a much smaller 
group of nine splenectomies for Gaucher's 
disease and Mediterranean anemia.'® 

In their extensive review of 207 cases 
of splenectomy from 1930 to 1954, Gofstein 
and Gellis concluded that there was indeed 
some correlation between splenectomy and 
severe sepsis, but no specific relationship 
between age at splenectomy and sepsis.° 
They excluded 100 cases from their series 
because these patients were felt to have 
some prior defect in their immune defence 


mechanism (e.g. portal hypertension, stor- 
age diseases, etc.). They reported a total 
of four serious infections with three deaths 
in the remaining 107 splenectomies (62 for 
congenital hemolytic anzemia, 23 for idio- 
pathic thrombocytopenic purpura, 18 for 
trauma and four for Cooley’s anzemia). 

In 1957 Smith et al." reported 19 cases 
of severe infection after splenectomy in 
children, an incidence of 28%. Smith 
found that the various post-splenectomy 
infections fell into several categories: (1) 
those associated with meningitis, (2) those 
with acute pericarditis and (3) a group 
of acutely ill children with fulminating 
septicemia. As in the cases reported by 
others the pneumococcus was the most fre- 
quent organism present (six cases). Their 
work substantiates the conclusion of Gof- 
stein and Gellis that while there appears 
to be a correlation between splenectomy 
and sepsis the relationship seems to be 
independent of age. 

A recent review by Huntley*® of 58 cases 
of splenectomy found seven infected pa- 
tients of whom five were under one year 
old; however, four of the five might be 
considered to be prone to infection be- 
cause of the nature of the underlying con- 
dition.® 

Studies by Gitlin, as quoted by Gofstein 
and Gellis,> reveal that there does not 
seem to be an impairment of the capacity 
of splenectomized children to form anti- 
bodies. There is some evidence suggesting 
that in certain animal species splenectomy 
decreases the natural resistance to acute 
and chronic infection. The effect of splenec- 
tomy on the mortality rate from a spon- 
taneously acquired infection with Bacillus 
enteritides was studied by Morris and 
Bulloch in 1919.'! In their experiments they 
demonstrated that there was a temporary 
decrease in the resistance of the rat to in- 
fection following splenectomy (85% died 
with splenectomy, 29% died in control). 

While many animal experiments may 
substantiate this, it is difficult to apply these 
findings to the patient, not only because 
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experimental findings must be applied from 
one species to another, but also because 
the exact function of the spleen in man is 
not clearly understood. The relationship 
of the spleen’s role to infection is suggested 
by several clinical findings: (1) the spleen 
tends to enlarge in the presence of certain 
infections and (2) lymphocytes have been 
demonstrated to play a major role in anti- 
body formation, and as the spleen is the 
largest reservoir of lymphocytes, it would 
appear to play a leading role in the de- 
fence. Rowley" reported studies of antigen- 
antibody titres in which 13 of the 14 splen- 
ectomized patients failed to show a sig- 
nificant rise in antibody titre after intra- 
venous antigen injection. Gofstein and 


Gellis studied gamma globulin levels in 
several of their patients following splenec- 
tomy. They found that there did not appear 
to be a quantitative change in these levels, 
nor in the levels of patients who developed 
infection after splenectomy.® 


CasE REpPortS 

Case 1.—R.R.—boy aged five days. This 
patient underwent splenectomy in 1955 at 
the age of five days. The spleen was removed 
in the process of repair of a diaphragmatic 
hernia. He had an uneventful postoperative 
course and was discharged at age 19 days. 

The patient was next seen at the age of ten 
and one-half months when he was admitted 
to hospital with acute bronchiolitis. Tempera- 
ture ranged from 101° F. to 102.5° F. On 
the third day he began to respond to anti- 
biotics and became afebrile on the fifth day. 
He was discharged on the ninth day. 

At the age of 15 months the patient was 
seen in the emergency department. He was 
acutely ill with a history of two days’ duration 
of coughing and irritability: temperature on 
admission was 105° F. He was treated with 
salicylates and sponge baths and heavy doses 
of penicillin. He responded rapidly to this 
therapy and was discharged on the fourth day 
after admission. No definite diagnosis other 
than P.U.O. was made. 

The patient had no further admissions to 
hospital. No follow-up after discharge was 
obtained. 


Case 2.—S.K., a boy aged two years. At 
age one year and 11 months this patient was 
admitted to hospital in 1950 with severe ac- 
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quired hemolytic anzemia (Lederer type). | fe 
received several blood transfusions and ws 
discharged two weeks later with hzmoglol in 
level 60%. He was readmitted two weeks la er 
with Hb. 28%. The patient was transfus >d 
up to 58% Hb. and splenectomy was perform« d. 
The postoperative course was uneventful aid 
the patient was discharged seven days at'er 
operation, but he was readmitted one mor 
after discharge. At this time his Hb. was 3 
He had tonsillitis and cervical adenitis whi: 
responded well to treatment with chlortet 
cycline and blood transfusions. He was « 
charged on the 10th day with Hb. 57%. 

He was well until the age of 10 years wh 
he was seen in the emergency departme tt, 
acutely ill, and in a state of shock with ten- 
perature of 106° F. In spite of heroic pro- 
cedures including intravenous antibiotics and 
corticoids, he died two hours after admission. 
Blood cultures taken just before death were 
positive for pneumococci. Autopsy revealed 
fulminating bronchopneumonia, pneumococcal 
meningitis and septicemia, with _ bilateral 
adrenal hemorrhages. Cultures of the C.S.F. 
and blood were again positive for pneumo- 
cocci. 


Case 3.—J.B., a boy aged seven years. At 
six years and 10 months of age this patient 
was admitted to hospital for investigation of 
thrombocytopenia. He had been known to 
have thrombocytopenic purpura since the age 
of three and one-half months. He had re- 
sponded well to conservative therapy and 
surgery was felt to be inadvisable. During 
this period of investigation he was quite well, 
other than a platelet count of 30,400/c.mm. 

While waiting decision on operation he de- 
veloped a right upper lobe pneumonia. This 
responded well in four days to penicillin, which 
was continued up to, and after the splenec- 
tomy. He underwent splenectomy in 1946 on 
the 40th day after admission. He did well 
until the ninth postoperative day when he ce- 
veloped bronchopneumonia. The dose of peni- 
cillin was increased. He ran a temperature of 
101.5° F. to 103° F. for five days. He ‘e- 
covered from this bout of pneumonia and 
remained on penicillin. However, on the 2(th 
postoperative day he developed a high spiki 
fever to 105° F. For the next four days ! 
continued to be desperately ill with a c 
tinued high fever of 103° F. to 106° 
On the 24th postoperative day he was di: § 
nosed as faving pneumococcal meningi(is 
(pneumococci type 18). His condition 
mained poor and in spite of massive doses 
penicillin by all routes, including intrathe 
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penicillin and other broad spectrum antibiotics, 
he lapsed into coma and died on the 68th 
pestoperative day. 


CasE 4.—R.R., a boy aged 12 years. At this 
ace the patient underwent splenectomy for 
ruptured spleen in 1956. He had been in good 
health prior to this injury. He tolerated the 
operation well and had an uneventful post- 
oy erative course. He was discharged on the 
ei shth postoperative day. 

Two years later he was admitted to hospital 
w th acute epididymitis. This responded well 
to moderate doses of chloramphenicol and he 
was discharged on the fifth day. 

He was well for 10 months, but was then 
again admitted to the hospital with acute epi- 
didymitis. This again responded to chloram- 
plenicol. He was discharged on the seventh 
diy and has been well for the past year to 
the present time. 


CasE 5.—P.K., a girl aged 15 years. This 
young woman was admitted to hospital in 
1956 with a head injury and ruptured spleen 
resulting from a traffic accident. On admission 
she was comatose and in a state of shock. She 
underwent emergency splenectomy four hours 
after admission. Her injury to the head and 
brain stem was treated conservatively. 

She remained in comatose condition and 
developed staphylococcal septicaemia on the 
ninth day. She was placed on heavy doses of 
penicillin and erythromycin. Blood and C.S.F. 
cultures continued to grow coagulase-positive 
staphylococci. Her condition remained poor 
until her death on the 200th day. 


CasE 6.—L.W., a girl aged two years. This 
Chinese girl underwent splenectomy at the 
age of two years for what was thought at the 
time to be hemolytic anemia. Prior to splen- 
ectomy in 1950 she had been well except for 
anemia. 

One year after splenectomy she was _ hos- 
pitalized for primary atypical pneumonia. This 
was treated with penicillin and responded 
well in four days. Over the next one and one- 
half years she was admitted to hospital eight 
times for blood transfusions and investigations 
of anemia, which was finally diagnosed as 
Cooley’s anzemia. 

At age four and one-half years she was 
admitted to hospital with fever. This remained 
undiagnosed but responded to penicillin. Over 
the next four years she had six admissions for 
recurring infection; three for acute upper res- 
piratory infection; one for recurring tonsillitis 
and two for severe bronchopneumonia. Since 
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her last admission she has had frequent sore 
throats, but has been well otherwise except for 
quite severe attacks of chickenpox and measles. 


DIsCUSSION 


In this series of 35 cases of splenectomy, 
13 were for trauma, 10 for thrombocyto- 
penic purpura, and seven for hamolytic 
anzemia. Of the 35 cases, complete follow-up 
to the present time was obtained in 23. 
Five other cases were followed up for two 
years, two cases for six months and in the 
remaining five no follow-up was obtained. 

In the 35 cases six patients subsequently 
had infections which we feel are worthy 
of further comment. Cases 2, 3 and 5 pre- 
sent the picture of overwhelming infection 
commented upon by Smith, the first two 
of these caused by the pneumococcus. In 
Case 3 the patient had a proven pneumo- 
coccal pneumonia prior to operation. The 
pneumonia was treated with penicillin and 
a satisfactory response obtained. The pa- 
tient remained on this therapy up to and 
after splenectomy, but in spite of this 
developed meningitis. 

Case 6 is included because it is felt that 
even though the patient had severe anemia, 
which might predispose to infection, she 
had no infections prior to splenectomy at 
age two years. Following splenectomy she 
had two bouts of severe bronchopneumonia 
and several episodes of severe upper res- 
piratory infection. 

Cases 1 and 4 demonstrate infections 
occurring 14 and 24 months respectively 
post-splenectomy in which there was no 
generalized disease and where a ruptured 
spleen was removed. 

None of these six patients who developed 
infections was felt to have any underlying 
condition which impaired the immune 
mechanism. This would include Case 5 
despite the presence of severe head injury. 


SUMMARY AND CONCLUSIONS 


From this series we fee] that there is a 
strong suggestion of increased incidence of 
infection in children following splenectomy. 
Older children, as well as infants, appear 
to share this increased susceptibility. It 
would appear to be particularly dangerous 
to perform splenectomy in children who 
have had a recent upper respiratory infec- 
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tion or pneumonia. This was originally 
suggested by Gofstein and Gellis® and also 
noted by Huntley.* 

An incidental finding noted in our follow- 
up study was that several of the patients 
who developed mumps, measles or chicken- 
pox seemed to be more acutely ill than 
one would expect. These were patients 
other than the reported cases of infection. 

In the light of these findings and those 
of others, it would seem to be worthwhile 
to reconsider the indications for splenec- 
tomy in childhood. The possibility of subse- 
quent severe infection should be kept in 
mind, and this may be particularly true 
in infancy. We feel that it is a further stimu- 
lus to exhaust all available conservative 
measures in the management of blood 
dyscrasia amenable to splenectomy, and in 
questionable cases of traumatic rupture of 
the spleen. Splenectomy may appear to 
be an easy and immediate solution to a 
problem, but it may eventually lead to 
grave consequences. 

It is also important that every child 
undergoing splenectomy should be checked 
for many years in order to throw further 


light on this problem. 

A discussion of the literature pertaining 
to the possibility of increased infection fol- 
lowing splenectomy in children has been 
presented. 

The case histories are presented of six 


cases of significant infection following 
splenectomy in childhood. 
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RESUME 


Le présent travail a été fait 4 la suite de rapports 
indiquant dans la littérature une augmentation 
anormale des infections graves chez des jeunes 
enfants aprés une splénectomie. II s’agit d'une 
revue de 35 splénectomies faites chez des enfants 
entre 1945 et 1959 et a Hopital Général de Van- 
couver. 

Expérimentalement, il a été possible de de- 
montrer que la splénectomie chez le rat diminuait 
les capacités de résistance 4a des_ infections in- 
duites; il est cependant difficile d’appliquer ces 
conclusions 4 homme, d’une part a cause les 
différences qui peuvent exister entre espéces, mais 
encore parce que le réle de la rate chez homie 
est & peu prés inconnu. Cependant, certains fvits 
cliniques suggérent fortement une relation en:re 
cet organe et les infections; tout d’abord, la rate 
est hypertrophiée dans certaines maladies; de plus, 
la rate est le plus important réservoir de lym- 
phocytes de Yorganisme et peut donc influen er 
de cette facon les décharges d’anticorps, Pari 
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les cas qui sont présentés ici, (35), la splénectomie 
avait été pratiquée pour traumatisme dans 13 cas, 
pour purpura thrombocytopénique dans 10 cas et 
pow anémie hémolytique dans sept cas, A plus 
ou moins longue échéance, des complications in- 
fectieuses graves, parfois mortelles, apparurent 
dans six cas: il y eut quatre cas de pneumonies 
dont un complic ué de méningite 4 pneumocoques, 
un cas d’ apididymite a répétition et un cas de 
se iticémie a staphylocoque. 
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D’une facon générale, l'étude de cette série 
suggére fortement une augmention de la mor- 
bidité infectieuse aprés splénectomie. I] semble 
tout spécialement dangereux et contre-indiqué de 
procéder a une splénectomie chez des enfants 
qui présentent ou ont récemment présenté des 
troubles infectieux respiratoires ou pulmonaires. 
De plus, chez les splénectomisés, les maladies telles 
les oreillons, la rougeole ou la varicelle, prennent 
une allure clinique en plus aigué et grave. 


MALIGNANT MELANOMA OF THE SKIN: A VALUABLE PROGNOSTIC 


GUIDE IN 


THE CHOICE OF CASES FOR PROPHYLACTIC LYMPH 


NODE DISSECTION 


F. V. NICOLLE, B.A., M.B., B.Ch., 


J. D. PALMER, M.D., C.M., 


T}{E GENERALLY ACCEPTED METHOD of treat- 
ment for malignant melanoma in this hos- 
pital has been local excision of the primary, 
a regional lymph node dissection not being 
performed unless, or until the nodes be- 
come clinically involved. Many articles in 
recent years have advocated more radical 
methods of treatment and indicated im- 
proved results. It was therefore decided to 
make a critical analysis of the results of 


treatment in this hospital, trying in particu- 
lar to clarify the justification, if any, for 


local excision alone, in all or in certain 
cases. 

There are many articles covering this and 
other aspects of the treatment of malignant 
melanoma, but the results obtained in a 
general hospital are of interest for two main 
reasons. Firstly, the material contained in 
reports from cancer centres naturally shows 
a large proportion of advanced cases which 
serve to produce a disproportionately bad 
overall prognosis, as well as containing 
many referred cases where initial inade- 
quate treatment has been followed by 
recurrence.' Secondly, by studying the 
material available at this hospital we have 
attempted to answer certain questions 
relating to prognosis and the natural history 
of the disease, which are of importance in 
the choice of surgical treatment. With these 
objectives in mind, it was therefore decided 
to include in the study only those cases 
which received initial treatment at this hos- 
pit tal. 


*From the Department of Pathology and Tumour 
Clinic, The Montreal General Hospital. 


W. H. MATHEWS, M.D., 
F.R.C.S.[C], 


C.M. and 
F.A.C.S.,* Montreal 


MATERIAL 


A survey was made of all cases of 
malignant melanoma admitted to this hos- 
pital between 1929 and 1958, but excluding 
orbital and conjunctival melanoma. This 
provided a total series of 162 malignant 
melanomas and 11 juvenile melanomas,} the 
microscopic sections of which were avail- 
able. However, 14 patients with malignant 
melanoma were not treated initially at this 
hospital, thus leaving a total of 148. A 
detailed five year follow-up was obtained 
on 92 patients admitted between 1929 and 
1954. Many of this group provided a 10 
year follow-up. Therefore, the term “five 
year follow-up” covers all cases of recur- 
rence within 10 years, if such a follow-up 
period was available. Only approximately 
15% of the recurrences were found to occur 
later than five years, but these were in- 
cluded in order to give a more realistic 
long term prognosis. 


RESULTS 


Site.—Classification of the primary site is 
illustrated in Table II, the distribution be- 
ing very similar to the figures of other 
authors.” * 


Sex.—As part of the general survey of the 
material, a study of sex incidence was made 
and is summarized in Table III. 


+Juvenile melanoma refers to particular melano- 
mas occurring before puberty, having malignant 
morphology but known to be benign in behaviour. 
Melanomas with similar morphology can occasion- 
ally be identified post-pubertal. 
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Method of Treatment 


. Local excision, nodes clinically not involved 


TABLE I.—F ive Year Survivat, FREE or DISEASE 


Number of — Percentage of 
Survivals Survivals 


Number of 
Patients 


46 73. 0 


. Local excision and regional node dissection, nodes clinically 


involved 
’. Prophylactic lymph node dissection 


D. Untreated cases and deaths from other causes. . . 
Number of patients. .... 
Number of patients treated 
Number of survivals... . 
Percentage of survivals of treated cases...... 


TABLE II.—Sire or Primary 
42 
4 
Ls areutanaeaiess * Eee 
Upper Limb (a) Hand..... , 6 
(b) Arm . ; 21 
Lower Limb (a) Foot................... 15 
(b) Leg aah 24 
Mucous Membrane aby weve se ahd haan 4 
Genitalia satin’ T sserents 4 
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In contrast to the rough equality in 
incidence between the sexes in the series 
of 92 cases, the incidence of juvenile 
melanoma occurring in the total series of 
174 showed a ratio of three boys to one 
girl in a total of 11 cases, which is admit- 
tedly small. 


TABLE IV.—Loca. Excitston—NopDEs CLINICALLY 


Not INVOLVED 





Five Year Survival 
Free of Disease 
Number of 

Patients 


Size of 
Primary in 


Number of 
Centimetres 


Patients 


Percentage 


0.0-0.5 15 5 100.0 
0.5-1.0 16 81.2 
1.0-2.0 16 75.0 
2.0 and over 16 j 37.5 


Of great interest is the markedly longer 
survival time in women than in men dying 
of the disease, a fact that has been studied 
in detail by White* as well as being recog- 
nised by other authors. However, the 
number of men and women remaining free 
of the disease at five years was roughly 
equal. 

Size and Depth of Primary. Of the 92 
cases, 63 were patients who had had local 
excision of the primary only, the regional 
nodes not being involved clinically. These 
cases were analysed first. It has long been 
known that the diameter of the primary 
lesion provides a fair guide to prognosis 
regardless of the type of treatment as illus- 
trated in Table IV. 


ee oil 


5 27.8 
1 33.3 
0 0.0 


84 


re £40 Sad Sa 


61.9 


TABLE III. 


Average surv val 
Five year survival time followi.:g 
free of disease initial treatn ent 

No. of cases % of total in fatal cass 


Number of 
cases 
Men 43 23 53.5 
Women 49 29 59.2 


21.3 montlis 
34.7 montlis 


In studying the cases in which regional 
nodes were clinically not involved at the 
time of initial surgery, it became apparent 
that there was a significant variation in 
behaviour among the tumours of large size, 
the majority carrying a very poor prognosis, 
but several showing no recurrence of the 
disease at a five year, cr even 10 year 
follow-up. 


TABLE V.—Loca.L ExctstonN—NopeEs CLINICALLY 


Not INVOLVED 





Five Year Survival 
Free of Disease 

Number of 
Patients 


Histological 
Depth 


Number of 
Patients 


Percentage 


Stage I.. 23 22 95 
Stage II.... 16 14 87. 
Stage III... 24 10 41.6 


It was therefore decided to classify the 
primary tumours according to microscopic 
depth of invasion, three groups being 
chosen for purposes of classification. These 
are graded Stages I, II, III. 

Stage I, are those tumours showing dis- 
tinct malignant features, the process being 
confined to the epidermis and junctional 
level. 

Stage II, those showing dermal invasin 
to a depth not extending beyond the sweat 
glands. 

Stage III, are all those lesions showi1g 
invasion to any depth beyond the sweat 
glands. 
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TABLE VI.—Locat Exciston—Nopes CLinicaLtLy Not INVOLVED 


Sive of Primary 


Stage I 


Stage II 


Percentage of Five Year 
Survival Free of Disease 


Stage III 





G.)-0.8 om......... 
0.5-1.0cm.... 
1. a2 .O Oise. cs 
2.0 and over......... ’ 
Pe‘centage Of Five Year Survival Free 
of Disease 
* cases developing metastases. 


In establishing these groups those lesions 
of questionable malignancy were excluded 
from the series. The standard criteria of 
m uignancy in melanoma were used, namely 
c\ tologic features, mitotic activity, presence 
oi junctional change and _ intraepidermal 
invasion, and _ associated inflammatory 
reaction. 

With this classification established, it 
pioved to be a remarkably accurate prog- 
nostic guide. The tumours in the Groups 
I and II, both large and small showed an 
almost complete cure rate when local 
excision only was employed in cases when 
regional nodes were clinically not involved. 
The one exception in Stage I was a lesion 
0.7 cm. in diameter on the foot of a man 
of 45 years who was apparently quite well 
for three years following surgery until 
succumbing suddenly to hamatogenous 
metastases. In Stage II, one exception is a 
woman who developed regional node 
metastases (six years after removal of the 
primary on the cheek and who is now free of 
further recurrence for three years following 
radical neck dissection. The second excep- 
tion was a woman who developed inguinal 
metastases during pregnancy six years after 
removal of the primary on the calf. She 
subsequently died of metastases eleven 
years after initial surgery. 

It might be argued that classification by 
depth merely illustrates the same prognosis 
as Classification by the size of the primary 
lesion. 

Table VI is a combination of Tables IV 
and V, and illustrates clearly that the 
classification by depth of invasion is of 
greater prognostic value than is the classi- 
fication by size. Here it is seen that the 
large lesions with good prognosis are those 
not penetrating beyond the sweat gland 


3 2 100.0 
6* 3* 81.2 
5* gees 75.0 


REKEK 7 © 
Eee 37.5 


41.6 


level. Conversely, the majority of small 
lesions with bad prognosis are found in 
Stage III showing penetration beyond the 
sweat gland level. 

Further examination was next carried 
out to determine the fate of those cases 
classified as Stage III who underwent local 
excision only, regional nodes not being 
clinically involved. As can be seen in Table 
V, the percentage five year survival for this 
group was 41.6. One case in Stage III is 
alive and apparently free of disease three 
years following excision of regional node 
metastases. Of the other 13 cases in Stage 
III none survived five years free of disease 
following further surgical treatment of their 
metastases, 10 first developed regional 
node metastases and three hematogenous 
metastases. The average survival period was 
14 months following development of 
lymphatic metastases, and four months for 
the group developing hematogenous me- 
tastases. The average period between initial 
operative treatment and the development 
of the metastases was 26 months. 

The results in the small group with 
prophylactic node dissection are insufficient 
to justify comment. The results in the group 
with local excision and regional node dis- 
section for clinically involved nodes repre- 
sent some superficial node, and some 
radical node dissections and again form too 
small a group for detailed analysis. 


Discussion 

In making a comparative study of cases 
of malignant melanoma dating back to 
1929, it is instructive to note how the 
average severity of the lesion has changed. 
A change is also noted in the length of 
time of symptoms prior to surgical treat- 
ment. In the period 1929-1938, 70% of the 
lesions treated were greater than 2 cm. in 





236 


diameter and the average time of symptoms 
of rapid growth, ulceration or repeated 
hemorrhage prior to surgical treatment 
was 10.5 months. In contrast, cases treated 
between 1949-58 show over half the lesions 
to be 1 cm. or less in diameter and the 
period before surgical treatment, 5.8 months. 
Thus, the results in any such series as the 
one given here must accept progressive 
improvement in results regardless of 
method of treatment, which is not perhaps 
adequately illustrated when such a large 
span of years is considered as a single 
group. ; 
Therefore, it is not proposed to place 
much emphasis upon percentage results in 
this group except to remark that the overall 
good results are probably a reflection of the 
vastly increasing number of early lesions 
treated, many of which were only. recog- 
nized as malignant when examined micro- 
scopically. The cytologic features of malig- 
nancy in melanoma are known to provide 
no accurate or useful guide as to prognosis 
in determining the probability of an indi- 
vidual case developing regional lymph 
node metastases. Furthermore, the occur- 


rence of hematogenous spread is even 
more unpredictable. 


When deciding on the treatment of 
choice, much emphasis quite rightly has 
been placed on the high incidence of 
regional node metastases demonstrable 
only by careful microscopic examina- 
tion.’ ** If this factor and the size of the 
primary lesion alone are the guide for 
justifying prophylactic regional node dis- 
section, there will always remain some 
degree of doubt in the surgeon’s mind as to 
whether such radical methods are justified 
in all cases. Lane,’ in supporting prophy- 
lactic regional node dissection states that 
one possible exception is the “superficial” 
lesion confined to epidermis and junctional 
level. Allen and Spitz*® define the “super- 
ficial” type as also extending into the im- 
mediate sub-epidermis. The demonstration 
of the excellent prognosis in melanomas not 
invading beyond the sweat gland level 
despite their size, offers a most useful guide 
to the surgeon in deciding in which case 
prophylactic node dissection is justified. 
This group described here as Stage I and 
II is numerically significant, there being 39 
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such cases without clinically involved lym »h 
nodes in a total of 63. It is therefore, hoped 
that such histological observation will p-o- 
vide the surgeon with more clearly defined 
indications when the question of prop! y- 
lactic lymph node dissection is considered. 
There is a very strong argument favouring 
prophylactic lymph node dissection in 
Stage III cases since such a large propor- 
tion of them subsequently develop regional 
node metastases. The system of classifica- 
tion by depth was used by Lund and 
Ihnen,” the depth of invasion being graded 
as “superficial”, “dermal” or “subcutaneous”, 
and a correspondingly more severe prog- 
nosis shown to exist. In the present study 
the difference in prognosis for tumours ex- 
tending deeper than the sweat glands was 
found. insignificant. However, when con- 
sidering prophylactic lymph node dissec- 
tion, it is the depth of dermal invasion 
which is seemingly all important. 


SUMMARY 


Out of a total group of 162 cases of 
malignant melanoma admitted to a General 
Hospital between 1929 and 1958, a series 
of 92 was available with a detailed follow- 
up of at least five years. The well recognized 
improved prognosis associated with smaller 
primary lesions is demonstrated, but of 
more importance it was found that histo- 
logical depth of dermal invasion offered a 
much more accurate guide to the occur- 
rence of later regional node metastases, in 
cases treated by local excision alone. In 
cases where the melanoma did not extend 
beyond the sweat gland level, the inci- 
dence of metastases developing later, if not 
clinically recognizable at the time of local 
excision of the primary, was 7.7%. Thus, 
with the demonstration of the excellent 
prognosis in certain clearly defined lesicns 
and the very poor prognosis in others (see 
Table VI), the place for prophylactic dis- 
section is very much more clearly defined 
and justified. 

In the absence of clinically demonstrable 
lymph node metastases, it is recommended 
that regional lymph node dissection be 
restricted to patients whose primary tu n- 
our shows microscopic dermal invasion to 
a depth beyond the sweat glands. 
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RESUME 


Cet article est une critique des résultats obtenus 
a | Hopital Général de Montréal dans le traitement 
des mélanomes cutanés; la thérapeutique générale- 
ment employée consistait en l’excision locale de la 


AMPUTATION FOR MELANOMA OF 
EXTREMITIES°* 

“The situation may exist wherein the prim- 
ary malignant melanoma is situated in the skin 
at a remote site from the regional lymph nodes 
involved by metastasis; for example, in melan- 
oma on the sole of the foot with metastases 
to the femoral and inguinal lymph nodes, or a 
melanoma occurring in the nail matrix of a 
finger with metastases in axillary lymph nodes. 
With such an enormous intervening distance 
between the primary melanoma and the meta- 
stases in regional nodes, it is not possible 
by any technical operative procedure to re- 
move both the primary and metastatic foci 
with the dissection of all the intervening 
lymphatics between the two sites. In_ the 
dissemination of melanoma ‘from foot to groin 
or hand to axilla, respectively, by way of 
the myriad of lymphatic vessels and_ their 
sluggish circulation, the accidental lodgment 
of the melanoma cells anywhere en route 
inevitably would lead to local recurrence in 


*Pacx, G. T.: End results in the treatment of 
malignant melanoma, Surgery, 46: 451, 1959. 


MALIGNANT SKIN MELANOMA 


lésion, Tévidement ganglionnaire correspondant 
nétant pratiqué que lorsque les ganglions en 
question étaient envahis, cliniquement parlant. 
Récemment de nombreux auteurs ont proposé des 
méthodes beaucoup plus radicales. C’est donc 
avant tout dans un but de comparaison que la 
présente étude a été effectuée. Il faut tenir compte 
ici du fait que dans les cas qui entrent dans les 
statistiques présentées, une importante proportion 
avaient été adressés 4 hdpital aprés un traitement 
préliminaire incorrect, ce qui assombrit le pro- 
nostic. 

Tous les cas de mélanome traités entre 1929 et 
1958 ont été passés en revue, A lexclusion des 
mélanomes orbitaires et conjonctivaux. Le total 
se chiffre 4 162 mélanomes malins et de 11 
mélanomes juvéniles. I] fut possible de retrouver 
Vhistoire ultérieure de 92 malades. Une premiére 
conclusion qui s’impose d’emblée est que les réci- 
dives qui se sont produites aprés cinq ans ne 
constituent que 15% des cas. Les résultats dé- 
taillés de cette étude, concernant le siége de la 
lésion primaire, la répartition par sexes, la taille 
et la profondeur de la lésion, les généralisations 
ganglionnaires sont présentés sous forme de 
tableaux. 

Dans l’ensemble, les facteurs importants dans 
l’établissement du pronostic sont la taille de la 
lésion initiale et surtout son extension en profon- 
deur. En Yabsence dinvasion ganglionnaire ré- 
gionale cliniquement constatable, les grandes dis- 
sections lymphatiques doivent étre réservées aux 
cas ot le derme est déja infiltré par la lésion 
primaire. 


the leg or arm. This complication has occurred 
frequently, for example, in patients having 
an amputation of a toe with groin dissection, 
with metastases occurring subsequently and 
diffusely in the skin and subcutaneous tissues 
of the intervening leg. Although the patient 
and his physician might consent immediately 
to such a radical operation as hip joint dis- 
articulation for a bone sarcoma of the femur, 
it has been difficult to secure consent ‘for this 
operation in the case of a small ‘black cancer’ 
on the ankle with metastases to femoral lymph 
nodes, and yet the disease is as fatal as other 
types of cancer that present more frightening 
aspects. There have been, however, a few 
cases in our experience in which the discon- 
tinuous operation of amputation of a digit or 
excision and skin grafting for a melanoma of 
the hand or foot with independent axillary 
or groin dissection has resulted in five-year 
definitive cures. Nevertheless, the number of 
these patients is so few in comparison with 
the large group of failures that one is reluctant 
to advise such conservative procedures except 
in aged subjects... .” 
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DRY ICE REFRIGERATION OF GANGRENOUS LIMBS 


F. R. C. JOHNSTONE, M.B., M.Sc., F.A.C.S., F.R.C.S.(E), Vancouver, B.C. 


REFRIGERATION of gangrenous extremities is 
not a new idea. It has been employed to 
provide local anesthesia for amputation, 
and also to postpone the necessity for 
amputation until the patient’s condition is 
improved and the operation can safely be 
carried out. Below 4° C. conduction in 
nerve ceases, and the toxicity of moist 
gangrene is lessened by slowing down the 
rate of decomposition and decreasing bleod 
flow in the limb. Reaching this low temper- 
ature using ordinary ice is quite difficult as 
the ice usually melts before the limb attains 
the required temperature, and in melting, 
water generally floods the bed, making 
nursing procedures complicated. There has 
thus been considerable reluctance to em- 
ploy the method even though its principle 
is sound. It was felt that refrigeration 
achieved without employing ordinary ice 
would have value in many situations. In 
elderly patients in particular, and in cases 
of multiple injuries where viability of a 
limb cannot be restored and amputation is 
impossible, temporizing might ensure the 
patient’s survival. The dose of narcotics 
required for control of pain in older patients 
often has to be considerable, and may of 
itself contribute to the patient’s poor con- 
dition by respiratory depression. Relief of 
pain in another way therefore is important. 

Dry ice was first used in the Vancouver 
General Hospital 18 months ago, and it 
seems to be the ideal refrigerant for this pur- 
pose. With its sublimation point of —-78° C. 
refrigeration of the limb is rapidly secured 
and can be maintained easily at a temper- 
ature well below 0° C. Evaporation causes 
no moisture, and the carbon dioxide vapour 
does not produce any ill effect. Nursing 
care of the extremity is reduced and the 
relief of pain has been dramatic. There is 
however, one fundamental point which 
must not be forgotten: anything so frozen 
is dead beyond recall. 

The limb must be amputated eventually. 
The method cannot be used for refriger- 
ation aneesthesia, with amputation through 


*Department of Surgery, of British 


University 
Columbia, Vancouver. 


the refrigerated area, as amputation m ist 
be proximal to this through viable tissue 


Indications 


1. Postponement of amputation until ‘he 
patient’s general condition has improv :d. 
These patients are in two categories: (a) 
the old patient with a recent arterial occlu- 
sion not amenable to surgery and who is 
in cardiac and respiratory decompensation, 
and (b) the patient with multiple injuries 
who is unfit for amputation, and who suffers 
from an inoperable arterial injury produc- 
ing gangrene of an extremity. 

2. Prevention of the necessity for ampu- 
tation in a moribund patient. These 
patients require only control of pain and 
of putrefaction of the limb. 


Technique 

The method described below has proved 
satisfactory, but in fact almost any method of 
application will succeed provided that the dry 
ice is not allowed to escape into the bed, that 
it is properly insulated from the other limb, 
and that it is not applied above the gangrenous 
area. 


Materials Required (Fig. 1) 
Dry ice. 
Orthopeedic stockinette. 


Absorbent cotton. 


L. 
2 
3. Orthopedic wadding bandages. 
4 
> 


Polyethylene bags, #12 size. 
6. Quilted maternity pad. 


— 


7. Waterproof sheet. 

8. Household gloves. 

The dry ice has been obtained in_ this 
hospital from the ice cream supplier, who 
charges six cents per pound. It should be 
obtained in 25 Ib. blocks and sliced into 
manageable pieces. It is almost impossible to 
break up the solid blocks. Dry ice will keep 
in an ordinary refrigerator wrapped in ne-vs- 
paper, and placed in a corrugated paper box. 
for about seven days, and this quantity is 
sufficient to freeze a limb for this period. 
Gloves are required for handling it. Mater it) 
pads have proved to be just the right size for 
the outer layer of insulation, but blankets uw 
also satisfactory. 
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DRY ICE REFRIGERATION 


Fig. 1.—Materials required for dry ice refrigeration. Sliced blocks of dry ice, orthopaedic 
stockinette and wadding, waterproof sheet, quilted maternity pad, absorbent cotton, rubber 


gloves, polyethylene bags #12 size. 


METHOD 


In gangrene affecting the distal leg and 
foct, such as shown in Fig. 2, the ortho- 
pedic stockinette is rolled onto the limb 
so that it extends from beyond the toes to 
midway up the thigh (Fig. 3). Slices of 
drv ice are broken up into smaller pieces 
and placed in polyethylene bags, which 
are loosely closed by folding over the ends. 
These are placed around the leg and foot, 
as high as the limit of the gangrenous 
area, about four to six bags being needed 
(Fig. 4). The leg and foot surrounded by 
bags are now wrapped in absorbent cotton, 
which is held in place with orthopedic 
wadding. The upper end of the stockinette 
is turned down over the absorbent cotton 
and wadding to prevent any dry ice from 
escaping at the knee (Fig. 5). The whole 
leg is wrapped up in a waterproof sheet, 
and this, in turn, is enclosed in a maternity 
pad, and held in place with safety pins or 
bandages (Fig. 6). Once dry ice has been 
applied in this way it will last for 24 to 
48 hours. After evaporation, bags have to be 
refilled, replaced, and absorbent cotton 
wadding, waterproof sheet and maternity 
pad reapplied. Care must be taken to see 
that no dry ice escapes into the bed, and 
that it does not work its way up the limb 
beyond the gangrenous area. We have kept 
limbs refrigerated in this way for as long as 
three weeks. 


As has been said the relief of pain is 
most dramatic and the requirements for 


narcotics reduced. Improvement in the 
patient’s general condition is of course not 
only due to refrigeration and reduction of 
toxicity, but also to the time allowed for 
correction of the concomitant cardiac 
and respiratory failure and other unfavour- 
able conditions. When the patient is con- 
sidered fit for operation the limb is ampu- 
tated through normal tissue above the level 
of the refrigerated gangrenous part, under 
general anesthesia. Entirely satisfactory 
healing has followed, proximal to the well 
formed line of demarcation. 


Case Reports 

Case 1.—After falling out of bed in his 
home an 88 year old man noticed that his 
left leg was cold, mottled purple, the toes 
black and the veins distended. No pulses were 
palpable below the femoral which was re- 
duced in amplitude compared with the right 
side. His general condition was poor. On physi- 
cal examination Cheyne-Stokes respiration was 
noted; his heart was enlarged and fibrillating, 
and liver and spleen were palpable. He was 
incontinent. The left leg was packed in dry ice, 
and with medical treatment he improved so 
much that 16 days later the limb was ampu- 
tated above the knee through healthy tissue, 
under spinal anesthesia. Two weeks later the 
stump was well healed and the patient was 
discharged. 


Case 2.—This 64 year old man was struck 
while drunk, by an automobile. He sustained 
a fracture of the pelvis and a rupture of the 
bladder. He was admitted to another hospital 
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Fig. 2.—Right leg prior to refrigeration. 


where the bladder rupture was repaired and 
a suprapubic cystotomy carried out. His right 
leg was cold and blue. Six days later he de- 
veloped anuria and was transferred to the 
Vancouver General Hospital for treatment of 
this complication. On admission he was oligu- 
ric, the right leg and foot were gangrenous, the 
thigh swollen and mottled blue. No pulses 
were palpable in the extremity. There were 
fractures of the pelvis and ribs. Non Protein 
Nitrogen was 270 mg.%. It was decided to 
pack the gangrenous leg in dry ice and dialyze 
the patient with the artificial kidney. This 


was done on two occasions before renal func- 
tion returned. During this time he survived a 
staphylococcal septicaemia and his condition 
gradually improved. He required minimal 
sedation as the limb was free of pain. After 
15 days of refrigeration it was felt that his 
leg should be amputated as his NPN had 
risen further (the source of nitrogenous prod- 
ucts was thought to be the gangrenous leg). 
Pathological report on the surgical specimen 
remarked on the absence of infection though 
no cultures were taken. The patient died three 
days later; at post-mortem he was found to 


Fig. 3.—Stockinette applied. 
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ICE REFRIGERATION 


Fig. 4.—Dry ice in polyethylene bags, laid along leg to upper level of gangrene. 


have a rupture of the liver, with subphrenic 
abscess, bronchopneumonia, and_ extensive 
hematomata of the buttocks, flanks and upper 
thighs. It is doubtful whether the source of 
the rise in NPN was in fact the gangrenous 
leg. 


Case 3.—A 75 year old woman developed 
gangrene of the right leg and foot the day 
before admission to hospital. The cause was 
thought to be an embolus from the left heart 


as fibrillation was noted on examination. Her 
condition was so poor that amputation was not 
possible, although pain from the limb was 
severe. The leg was packed in dry ice and pain 
was immediately relieved. Her condition con- 
tinued to be poor and she died four days later. 
During this time nursing was no problem and 
sedation requirements were minimal. 


Discussion 


Five additional patients have been 


Fig. 5.—Absorbent cotton wrapped around the dry ice and leg, held in place with 
orthopedic wadding, and the upper end of the stockinette folded down to prevent dry ice 


escaping. 
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Fig. 6.—The final layers of waterproof sheet and quilted maternity pad applied and held 


in place with bandages. 


treated. Of these, two came to amputation, 
and one died three days later. One patient 
with multiple injuries died the day follow- 
ing refrigeration of the limb. The other two 
patients were moribund, and treated solely 
for relief of pain. In all these cases, relief 
of pain was gratifying, and nursing care 
undoubtedly made easier. In none could 
any deleterious effect be detected. 

It has always been difficult to know how 
to care for old patients who develop 
gangrene as a further step in the inexorable 
course of their cardiovascular disease. Some 
may live happily for some time following 
amputation, others are moribund, but 
amputation becomes necessary for human- 
itarian reasons. Dry ice refrigeration has 
enabled us to spare the moribund an un- 
necessary operation yet ease their demise, 
and to postpone a necessary amputation for 
the others until they are better able to with- 
stand it. The nursing staff have welcomed 
the method as a way of simplifying the 
care of these patients, and in practice, its 
application has been simple and econom- 
ical. 


SUMMARY 


1. The refrigeration of gangrenous ex- 
tremities with dry ice is described. 

2. Indications are: (i) To enable ampu- 
tation to be postponed until the patient can 


tolerate the operation. (ii) To obviate 
amputation in moribund patients by reliev- 
ing pain and simplifying nursing care. 

3. Illustrative cases are reviewed. 


RESUME 


La réfrigération d’une extrémité gangréneuse 
nest pas une technique nouvelle. On l’emploie 
pour établir une anesthésie locale en vue de 
lamputation ou pour permettre une amélioration 
de l'état général du malade vour le rendre capable 
de supporter une amputation. A une température 
de 4° C., la conduction nerveuse cesse et l’intoxi- 
cation gangréneuse est grandement diminuée du 
fait que l’apport sanguin dans le membre atteint 
est alors trés réduit, L’utilisation de la glace pour 
obtenir cet abaissement de température se révéle 
peu pratique: la glace ordinaire fond bien avant 
que le membre ne soit porté 4 4° C, et l’inondation 
du lit est fréquente, ce qui complique considéra- 
blement le travail des garde-malades. 

C’est pourquoi on a tenté d’employer, 4 l’hépital 
Général de Vancouver, la neige carbonique (dry 
ice); la réfrigération du membre est rapidement 
atteinte et la sublimation du produit ne comporte 
que des vapeurs de gaz carbonique faciles a 
évacuer. Il faut cependant se souvenir que la 
température peut souvent étre abaissée en di:s- 
sous de 0° C., et que les tissus ainsi gelés scnt 
morts. Pour l'emploi, les blocs de glace carboniq ie 
sont cassés en petits morceaux et placés dans ces 
sacs de polyéthyléne; ces sacs sont posés au con- 
tact du membre malade, lui-méme protégé par >in 
bandage. Le tout est enveloppé de couvertures. 

A titre d’exemples, trois cas traités selon ceite 
méthode sont alors présentés: il s’agit de ga1- 
grénes du membre inférieur spontanées ou tra 1- 
matiques., Le soulagement de la douleur fut to 1- 
jours spectaculaire ainsi que le relévement le 
létat général. 
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FRACTURED HUMERUS 


A METHOD OF MANAGEMENT OF DISPLACED FRACTURES 
OF THE SURGICAL NECK OF THE HUMERUS 


PR 


Most FRACTURES of the surgical neck of 


the humerus in adults may be managed 
by the use of simple support and early 
mc vement. In a small percentage, however, 
gross displacement necessitates reduction 
an'| this must be maintained by some fixa- 
tio. other than bandages. We report here 
a simple method of reduction and immo- 
bil zation with which we have had some 
success. 


“HE DISPLACED FRACTURE OF THE 
SURGICAL NECK 


any classifications are proposed for 
fractures of the surgical neck of the 
humerus, the merits of which we need not 
debate here.'*-'!-'2 Common to these is 
the type of fracture in which the distal 
fragment is markedly displaced in relation 
to the proximal fragment, with significant 
associated angulation (Fig. 1). Many 
methods of management have been sug- 
gested for these fractures. Where reduc- 


D. TODD, M.A., M.B., B.Chir., and J. E. MULLENS, M.D., F.R.C.S.[C], Toronto 


tion is difficult to obtain or maintain, some 
advocate open reduction and fixation by 
means of suture,* screw, pin and plate, or 
multiple intramedullary wires.® '* Others 
advise the use of an abduction frame,*® 
spica,'’: ™ or hanging cast,*: © 1° once reduc- 
tion has been achieved. Still others are in 
favour of accepting gross displacement, 
at least in the elderly, and treating the 
patient by simple support and early move- 
ment.*: *: 17-15 We feel that some of these 
methods are too radical, some desperate, 
and others cumbersome. We no longer use 
the abduction splint and spica, and have 
not found it necessary to perform open 
reduction in our small group of cases. 


METHOD OF MANAGEMENT 


In 1950 and again in 1958 Saha reported 
his studies on muscular action about the 
shoulder joint.1*!* By electromyography 
he was able to show that the neutral or 
“zero” position of the head of the humerus 


Fig. 1.—Displaced fracture of surgical neck of the humerus. 
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Fig. 2.—The “zero” position. 


Fig. 3.—Site of introduction of Kirschner wire. 


in the glenoid fossa was attained when the 


arm was abducted to 165° and brought 
forward 45° toward the sagittal plane. 
Placing one’s hand on the vertex of one’s 
head is the simplest illustration of | this 
position (Fig. 2). It followed then that 
the proximal fragment of an_ unstable 
fracture of the surgical neck would assume 
this position if allowed to do so, and in 
order to achieve reduction, the distal frag- 
ment need only be brought into line with 
the proximal. We have successfully adopted 
this method of reduction and can attest to 
its usefulness. 

When the fracture has been reduced 
it may be secured by the method de- 
scribed by Murray'® in 1945. With the 
patient under general anesthesia, reduction 
is performed and the arm is brought care- 
fully down into the adducted position 
until it is possible to insert a Kirschner 
wire through a stab wound in the skin and 
into the greater tuberosity of the humer:s 
(Fig. 3). The wire is first directed toward 
the axilla. and when it is judged to be 
well into the proximal fragment its dircc- 
tion is changed toward the elbow. In tliis 
manner it crosses the fracture line, witho it 
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the fracture being exposed surgically, and 
is driven distally until it impinges on the 
imser cortex of the humerus just above 
the elbow. The end of the wire is then 
cu. off below the skin surface at the 
shculder and the patient’s arm held to 
the side by a Velpeau bandage. The punc- 
tur? wound in the skin of the shoulder is 
covered with a sterile dressing. On occa- 
sion we have used two or more wires 
co sidering that we might thus improve 
fix: tion, but have found that one stout 
wie is usually sufficient to maintain an 
acceptable reduction (Figs. 4 and 5). 

(Juarded shoulder movements are begun 
te: days later when the bandage or sling 
ha: been removed, and the Kirschner wire 
is emoved under local anesthesia in three 
to ‘ive weeks. 


HE SERIES 


From January 1954 to January 1959 we 
have used this method of management in 
14 displaced and unstable fractures of the 
surgical neck of the humerus at the Wel- 
lesley Hospital. The ages of the 14 patients 
in this series ranged from 17 to 93 years. 
There were two deaths both of which were 
in decrepit women over 80 years of age 
who succumbed to congestive heart fail- 
ure before leaving hospital. 

A follow-up was carried out on the other 
12 patients and all but one have excellent 
results. We regard an excellent result as 
one in which the patient has no disability 
whatsoever in the affected shoulder when 
compared to the opposite side. 

The average time of complete recovery 
of the shoulder was six months. During 
the same period 37 other patients were 
admitted to hospital with fractures of the 
surgical neck of the humerus for treat- 
ment by other methods such as sling and 
swathe, or abduction spica. We were able 
to examine or obiain information on 34 of 
these patients and found that seldom was 
return of full function accomplished before 
one year. Outpatients were not included 
in this study. 


DiIscussION 


It is generally agreed that displaced and 
unstable fractures of the surgical neck of 


FRACTURED HUMERUS 


Fig. 4.—A reduced fracture of surgical neck with 
Kirschner wire fixation. 


the humerus in young patients should be 
reduced and adequate position maintained 
in order to obtain better function. We feel 
that this principle should be extended to 
include selected aged patients provided 
that the method of management does not 
increase the morbidity and mortality. In- 
deed, it may be argued that accurate re- 
duction in the elderly is even more desir- 
able as the aged patient is less able to 
rehabilitate his shoulder, and is, therefore, 
more likely to have a better result if reduc- 
tion is accurate. The average elderly patient 
with this fracture tolerates short anesthesia 
well, and may be treated by the method 
here described. The fact that two of our 
patients died suggests that we might have 
been more stringent in our selection of 
patients for this procedure, or perhaps 
better advised to use local anzesthesia. One 
of these patients had a compound fracture, 
however, and general anesthesia was con- 
sidered advisable. Howard and Eloesser'® 
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Fig. 5.—Lateral union of fracture shown in Fig. 4. 


are of the opinion that local anzsthesia is 
all that is required in most circumstances. 


Introduction of the wire by this tech- 
nique requires a little experience to be 
proficient, but once learned it can be per- 
formed quickly. We have also found it of 
use in the management of some fractures 
of the shaft of the humerus, and have 
treated seven such fractures by this method. 

We favour the removal of the wire three 
weeks after its introduction. Projection of 
the wire under the acromion might other- 
wise interfere with the early mobilization 
of the shoulder as witnessed by one of our 
patients who has refused to have the wire 
removed and has poor function of her 
shoulder. She is the only patient who has 
had a bad result. 


CONCLUSIONS 


1. The “zero” position described by § tha 
is a satisfactory method of reducing _lis- 
placed fractures of the surgical necl of 
the humerus. 

2. Maintenance of reduction may be 
secured by the introduction of one or n ore 
Kirschner wires across the fracture site by 
a closed technique. 

3. We have found the results of tr -at- 
ment by this method superior to o her 
methods. 
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RESUME 


]a majorité des fractures du col chirurgical 
de ’humérus chez ladulte peuvent étre traitées 
par un simple support et la mobilisation précoce. 
Dais certains cas, cependant, Timportance du 
dé} lacement nécessite une fixation autre qu'un 
simple bandage. Les auteurs présentent ici une 


EXPERIMENTAL SURGERY*® 

“Experimental surgery has advanced from a 
laboratory evaluation of operative procedures 
to a wider area of investigation involving 
many subjects hitherto considered beyond the 
scope of the surgeon, It is not a specialty by 
itself, but covers a field of research related 
to surgery and of interest to surgeons. Its field 
includes such diverse subjects as oncology, 
neurochemistry, endocrinology, angiology, and 
muscle physiology in addition to studies of 
general phenomena of infection, shock, meta- 
bolic response to injury, and neoplasia. On 
the solid foundation of the fact that research 
in surgery is not only desirable but necessary, 
one can consider its objectives as follows. 

“The most important task is probably the 
widening of the scientific approach in surgery. 
New facts and data related to surgical prac- 
tice are uncovered continuously by research 
in basic sciences. It is up to the surgeons to 
evaluate the applicability of these findings to 
surgery. Not only have new fields for surgery 
opened recently, but also the approach to 
many surgical problems has undergone a 
change as a result of better understanding of 
the basic principles involved. 

“The clinical experience in surgery provides 


*SkorRYNA, S. C.: Surgery, 46: 1162, 1959. 
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méthode de réduction et d immobilisation qui 
leur a donné de bons résultats. 


Ils ont surtout en vue les fractures dans les- 
quelles les fragments sont a la fois déplacés et 
angulés. Ils font état du fait que la position 
“zéro” de la téte humérale (c’est A dire celle ot 
cette téte ne se trouve soumise a aucun effort 
musculaire) est atteinte dans l’abduction 4 165° 
et la rotation antérieure du bras 4 45°. Dans une 
telle position (que lon obtient en placant la 
main sur le vertex) la réduction se fait facilement 
par alignement du fragment distal sur le fragment 
proximal. La contention est assurée par passage 
d'une, ou si besoin est, de plusieurs broches de 
Kirschner a travers le foyer de fracture; lintro- 
duction s’en fera en partant de la grande tubéro- 
sité humérale, en visant le coude. 

Sur une série de 14 patients traités ainsi, les 
résultats furent excellents dans 12 cas. L’inter- 
vention peut se faire sous anesthésie locale ou 
générale, selon |’état du malade. 


a unique opportunity for observations in in- 
vestigation of basic phenomena in many fields 
such as cancer research, exposure to traumatic 
and infectious agents, shock, and so forth. 
The contribution of a surgeon to research 
progress in these fields can be considerable, 
since facts, simple and obvious to him from 
clinical practice, might appear to others just as 
obscure as some physical chemistry is to 
surgeons. 

“The final objective, but not the least im- 
portant, is the training of the young generation 
of surgeons in research, It is unlikely that a 
year of investigative work prescribed by most 
medical schools as part of a graduate training 
program will lead to startling experimental 
findings, although notable exceptions have 
been made. It is the contact of the future 
surgeon with experimental methods which is 
of primary value in addition to the recognized 
importance of research in teaching. The pre- 
paration of the mind to face research prob- 
lems of the future appears to be the logical 
answer to the ever increasing scope of surgery. 

“While the Art of Surgery seems to have 
reached the summit, the Science of Surgery 
is confronted with a new world of electronics, 
sputniks, and biophysics. Whether we can keep 
in step with these developments depends 
largely on progress in surgical research.” 
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IMPERFORATE ANUS WITH RECTOVAGINAL FISTULA 
IN AN ADULT* 


P. H. NILOFF, M.D., F.R.C.S.[C], M. M. GELFAND, M.D., F.R.C.S.[C] and 
G. J. STREAN, M.D., F.R.C.S.[C], Montreal 


CASES OF IMPERFORATE ANUS with recto- 
vaginal fistula persisting into adult life 
although not rare, are relatively uncommon, 
and thus few surgeons have opportunity 
to develop a significant personal experience 
in their management. Even though some 
patients, including the one case reported 
here, are able to control their bowels fairly 
well, the disadvantage at coitus makes 
repair desirable. 

The reported incidence of imperforate 
anus varies from one in 5000 to one in 
10,000 live births. Additional develop- 
mental anomalies are frequent and are 
found in from 28% to 68.7% in reported 
series.!: 7% 18 15-15.18 These anomalies in- 
volve most frequently the genitourinary 
system. The case reported here had the 
added anomaly of crossed ectopia of the 
right kidney with fusion and absence of 
the left ureter. 


The embryology of this anomaly 
has been described in detail by many 
authors! #8: !*-14.16 with the concept of 
ectopic rectal opening rather than imper- 
forate anus being recently advanced by 


Bill.2;* The important developmental 
changes occur between the third and eighth 
week of embryonic life. In the third week 
the bladder and hindgut empty into a 
common cavity, the cloaca. In the sixth 
week a downgrowth of mesoderm appears 
so that by the seventh week the urogenital 
and intestinal systems have been separated. 
Any arrest of this downward growth will 
result in communicating fistulas. In a 
woman, the miillerian ducts, the lower 
portion of which forms the uterus and 
vagina, descend in the urogenital septum 
and partake in any fistulous communication 
which may be present. In the eighth week, 
the urogenital and anal membranes break 
down to establish external openings. Fail- 


°*From the Departments of Surgery and Gynz- 
cology, Jewish General Hospital, Montreal Quebec. 
Presented at the annual meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Vancouver, B.C., January 1959. 


ure of the anal membrane to break do vn 
results in an imperforate anus, or stencsis 
if incomplete. Since the anal sphincter is 
derived from mesenchyme and is  in:le- 
pendent in development from the ecto- 
dermal and endodermal origins of the anus 
and rectum, these patients possess an a al 
sphincter. The concept proposed by Bil!*:* 
is that the so-called “imperforate anus’ is 
actually an ectopic rectal opening, and tit 
some communication from the tip of the 
rectum is present although this may be 
very small. In describing the embryology 
he suggests that the opening of the fetal 
rectum into the cloaca moves ahead of the 
developing urogenital septum till the rectal 
opening reaches the perineum. It then 
gradually moves backward till the normal 
position of the anus is reached. It is his 
impression that this migration of the tip 
of the rectum may stop at any point along 
its course and that this would account for 
abnormally located rectal openings. 

The classification of these anorectal 
anomalies proposed by Ladd and Gross" 
has been most widely accepted (Fig. 1). 
Of the above described anomalies, type 3 
are the most common.'® Although high 
rectovaginal fistulas do occur, most of the 
tracts open into the fourchette.'' 1° In the 
present case, the fistula opened into the 
lower third of the vagina. 


CasE REPORT 


A 32 year old unmarried woman was ad- 
mitted to the Jewish General Hospital, Mont- 
real, in 1958, with a history of imperforate 
anus and rectovaginal fistula. She knew that 
this condition had been present since birth ut 
had been told that nothing could be done 
about it. She now wished to marry and hoped 
that something could be done to correct ‘his 
infirmity. Family history revealed both parents 
to be alive and well. The patient’s moter 
experienced no difficulty during pregnancy, 101 
did she receive any radiotherapy at that tive. 
Past history revealed three previous hosp tal 
admissions. In 1942 the patient was hospi al- 
ized for removal of ovarian cysts. In 1945 an 
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appendectomy was _per- 
formed, and in 1947 she 
had radiotherapy for me- 
norrhagia. She had not 
menstruated since. The 
functional enquiry was 
otherwise negative. Gen- 
eral physical condition was 
normal. Pelvic examination 
revealed a_ rectovaginal 
fitula in the lower third 
oi the vagina. The vagina 
above the fistula admitted 
one finger. The cervix was 
saall, fixed anteriorly, and 
the adnexal regions were 
normal. She could use her 
levator muscles as a veri- 
table sphincter to close 
the vagina completely. In- 
travenous pyelogram 
showed a crossed ectopia 
of the right kidney with 
fusion and absence of the 


left ureter. 

The patient was pre- TT» 
pared for operation with Ly Y) 
oral neomycin, cleansing 
enemata and vaginal pack- 
ing with © sulfathiazole 
cream. She was operated 
upon under general anis- 
thesia in lithotomy posi- 
tion with a Foley catheter 


RECTOVAGINAL FISTULA 
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Fig. 1.—Types of malformations of the anus and rectum, (1) Stenosi 
at the anus or lower rectum, (2) Membranous form of imperforate anus. (3 
Anus is imperforate and fistulas are present. Rectovaginal fistula is shown 
(4) The anal canal and lower rectum form a blind pouch, and this is separatec 
from the rectal pouch. 


in the bladder. 
Procaine hydrochloride 
was injected between the 


fistula and posterior va- 
ginal wall to facilitate 
dissection. A circular in- 
cision was made around the lumen of the fistula 
and the fistula was dissected from the posterior 
vaginal wall up to the fornix. The fistula and 
rectal pouch were then mobilized laterally and 
posteriorly. The major portion of the dissection 
was done bluntly and care was taken to pre- 
serve blood supply to the future rectum. A 
transverse skin incision made at the dimple re- 
vealed a definite sphincter muscle. An opening 
was then made through the sphincter and be- 
tween the levator muscles by blunt dissection 
with a Kelly forceps. The rectal pouch with the 
fistula was then brought through the opening 
without tension. The mucosa was sutured to the 
perianal region in two layers with intestinal 
chromic catgut; one layer suturing the muscu- 
laris to the subcutaneous tissues and the other 
layer suturing the mucosa to the perianal skin. 
The terminal portion of the mucosa was incised 


and bled, indicating a good blood supply. This 
newly formed anus admitted two fingers and 
good sphincter tone was felt. The area of the 
fistula was then repaired by approximating the 
levator muscles over the rectum and suturing 
the vaginal mucosa. The vagina admitted two 
fingers. A two-inch gauze pack was left in the 
vagina. 

Postoperatively, the patient was placed on a 
low residue diet for 48 hours. The bowels 
moved on the third postoperative day. The 
anus and vagina healed uneventfully. The 
patient was discharged 14 days after operation, 
and at that time she was continent and was 
able to contract the anal sphincter. She was 
somewhat constipated. She was advised to 
dilate the anus digitally while at home as a 
precaution against stricture during the healing 
phase. 
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Fig. 2.—Preoperative photograph of the introitus. 
Note absence of the anus and suggestion of anal 
dimple, 


When re-examined after six months, the anus 
was well healed and the patient’s only com- 
plaint was mild constipation, which was readily 
controlled by laxatives. 


The operative procedure described above 
was relatively simple and gave a most satis- 
factory result. The most favourable time 
for surgical repair of this anomaly varies 
with different authors. In the cases reported 
by Santulli,!® the age varied from five days 
to 28 years, and he did not reach any 


definite conclusion as to the ideal age for 
elective repair. He adopted the policy of 
repairing the anomaly at any age if it was 
complicated by a fistula too small for ade- 
quate evacuation, repeated episodes of 
feecal impaction and repeated urinary in- 
fections. He felt that treatment in each 
case should be individualized. However, 
patients who did not develop complications 
were treated by elective procedures be- 
tween the third and twelfth years. Browne 
suggested the preferred age for elective 
repair to be between five and seven years. 
Those who have a fistula of adequate size 
may not seek medical attention until a 
relatively late period. In the case presently 
reported matrimonial intentions prompted 
medical attention. The fact that the patient 
was 32 years old did not appear to be an 
unfavourable factor. Harken™ suggested 
that delay in operative correction for 
several years might predispose to a lesser 
degree of continence due to disuse atrophy 
of the sphincter muscles; however, in the 
above case the external sphincter muscles 
appeared well developed. Complete preser- 
vation of the sphincter renders complete 


Fig. 4. 


Figs. 3 and 4.—Photographs taken after 
months. 


continence more likely;!*1* this is readi v 
accomplished by gentle dissection through 
the centre of the external sphincter without 
division of the muscle. The result in tle 
above case supports the recommendaticn 
of those who suggest that a small orifice 
which can be dilated, is more likely to give 
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satisfactory result than a large patulous 
orifice.1* 


SUMMARY 


cases of imperforate anus with recto- 
vazinal fistula persisting into adult life, 
while not rare, are uncommon. Although 
sone patients, including the one reported 
he-e, are able to control their bowels fairly 
well, the disadvantage of such a fistula at 
co tus makes repair desirable. 

[he embryology of this anomaly is de- 
saibed briefly with special reference to the 
factors influencing surgical repair. 

\ case of imperforate anus with recto- 
vazinal fistula in a 32 year old woman is 
discussed in detail. In addition to this 
anomaly, there was present an ectopia of 
the right kidney with absence of the left 
ureter. Reconstruction of the imperforate 
anus and closure of the rectovaginal fistula 
were performed by the perineal approach. 
The rectal pouch and fistula were separated 
from adjacent tissues through an incision 
in the posterior vaginal wall and the rectum 
was exteriorized at the anal skin dimple in 


the perineum. The rectum was brought 
through fibres of the external anal sphincter. 
The patient had an uneventful conva- 
lescence and obtained good functional and 
cosmetic result. The relative simplicity of 
this operative procedure with its most satis- 
factory result is emphasized. 
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RESUME 


Les cas d’anus imperforé avec fistule recto- 
vaginale persistant jusqu’a l’age adulte sont rares 
en général. Quoique certains malades, dont celle 
que nous présentons, peuvent obtenir une bonne 
continence fécale, le désavantage que présente 
une telle fistule pendant le coit rend sa réparation 
désirable. L’embryologie de cette anomalie est 
briévement décrite et mention est faite des condi- 
tions qui peuvent faciliter sa réparation chirurgi- 
cale. Un cas d’anus imperforé avec fistule recto- 
vaginale chez une femme de 32 ans est décrit 
en détail. En plus de cette anomalie on a deé- 
couvert une ectopie du rein droit avec absence de 
Turetére gauche. La reconstitution de l’anus im- 
perforé et la fermeture de la fistule recto-vaginale 
ont été pratiquées par voie périnéale. L’extrémité 
rectale et la fistule furent’ séparées du tissu sous- 
jacent par une incision dans la paroi postérieure du 
vagin. Le rectum fut extériorisé au niveau de la 
dépression anale dans le périnée. On le fit ensuite 
descendre a travers les fibres musculaires du 
sphincter anal externe. Les suites furent banales 
et la malade a obtenu un bon résultat fonctionnel 
et cosmétique. Nous désirons souligner la simplicité 
relative de ce procédé et les résultats satisfaisants 
qu il procure. P.H.N. 
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STRANGULATION OF THE APPENDIX EPIPLOICA: 
A SERIES OF 11 CASES* 


P. L. McGEER, M.D. and A. D. McKENZIE, M.D., F.R.C.S.[C], Vancouver 


STRANGULATION of an appendix epiploica 
is generally considered to be an extremely 
rare cause of an acute abdomen. Up to 
December 1958, only 108 cases were re- 
ported in the world’s literature; 99 within 
the abdomen and nine within hernial sacs. 
The condition probably occurs more com- 
monly but is not recognized and treated. 
Spontaneous resolution occurs commonly 
but four deaths directly attributable to this 
cause have been reported. 

In this paper, 11 cases of the condition 
are presented; these have been encountered 
at the Vancouver General Hospital and St. 
Paul’s Hospital, Vancouver, B.C. over the 
past four years. It is hoped to illustrate 
by these cases that this disease is more than 
a clinical oddity, that it may easily be over- 
looked, and that it can cause significant 
morbidity. Cases of torsion of an appendix 
epiploica within a hernial sac have not been 
included in this series, although examples 
can be found in the hospital records, in- 
cluding one in a two month old infant with 
a femoral hernia. 

The cardinal symptom is localized pain 
in the absence of severe illness. There are, 
unfortunately, no features which will differ- 
entiate it from other more common and 
more severe surgical abdominal diseases. 
Therefore, it is not a disease which can 
be diagnosed safely preoperatively. Most 
commonly it simulates acute inflammation 
of the vermiform appendix. Clearly, the 
significance to a surgeon lies not in diag- 
nosing the condition preoperatively, but 
in being aware of it so that it will not be 
overlooked at laparotomy. In five of the 11 
cases reported here, the pathology was not 
recognized or understood at operation al- 
though it was dealt with intuitively. Symp- 
toms may be intermittent or chronic, so 
that failure to deal with the pathology may 
leave the patient with persisting distress. 

There have been a number of excellent 
reviews of diseased appendices epiploice 
in the recent literature. Each author who 


*From the Department of Surgery, University of 
British Columbia, Vancouver, B.C. 


has reviewed the literature has analy:ed 
cases seen in the past, and added some of 
his own experience. Wakeley and Chilis! 
reviewed 64 cases which have appeared up 
to 1949 and added eight additional cases. 
Rosenbaum and Kissinger? reviewed 79 
previous cases in 1950 and added three of 
their own. In 1953 Saltz and Saypol* ‘e- 
viewed 94 previous cases with two addi- 
tions and Fieber and Forman‘ analyzed 
105 previous cases with three additions. 
It is not our purpose to review the 
literature further. Rather, we wish to point 
out some of the outstanding clinical fea- 
tures of previously reported cases, adding 
11 new cases which help to illustrate some 
of these features. 


The appendices epiploice are small, fat- 
containing sacs of peritoneum which may 
vary from a few millimeters to several centi- 
meters in length. There may be 100 or 
more arranged along the colon, usually in 


a double row bearing a close relationship 
to the tania. One row is situated medial 
to the anterior tenia and the other lateral 
to the postero-lateral tenia. It is generally 
agreed that they are larger in obese persons 
and this disease is certainly more common 
in such people. The function of these 
organs is not known. It has been variously 
suggested that they serve as protective 
buffers for vessels when the bowel becomes 
distended, that they act as cushions for 
the bowel, and that they help protect 
against infection. Whatever their true func- 
tion may be, it is the blood supply to them 
which is of significance in disease. Pines 
et al.» have described their blood supply 
in detail. The colonic vessels divide and 
encircle the bowel before entering the 
appendices epiploice. The main vessel n- 
ters the bowel wall adjacent to the tenix 
and continues into the epiploic appendage 
forming a U-shaped arc from which 
branches are given off to the fat of ‘he 
appendage and to the bowel wall. Of the 
appendices epiploicee which become in- 
volved in disease, 69% are in the sigmoid 


colon, 25% in the cecum, and 15% are 
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distributed through the rest of the large 
bowel. Disease usually starts from torsion 
of the pedicle, although thrombosis subse- 
quent to infection has been reported. Com- 
promise of the blood supply leads eventu- 
ally to infarction and gangrene. Presumably 
the process can then go on to hyalinization, 
calcareous degeneration and finally disen- 
gigement of the appendage so that it be- 
cymes a loose body in the peritoneal cavity. 
Sach loose bodies are described as “corpora 
aiena adiposa”. Judging from the symptoms 
eicountered in the following cases, this 
process may have a widely varying time 
sequence. 


Case 1.—Mr. T.N., aged 25 years, was ad- 
mitted to the Vancouver General Hospital, 
complaining of a steady and annoying pain 
ef 27 hours’ duration, localized in the right 
lower quadrant of the abdomen and aggravated 
by movement. There had been no digestive 
upset. Although the pain was definitely ag- 
gravated by any jarring, it was not severe 
enough to limit his activities completely. 

On physical examination, he was found to 
be a healthy young man, moderately obese, 
and in no great distress. His temperature was 
98° F., blood pressure 110/75 mm. Hg, pulse 
78 and regular. His abdomen was flat, and 
there were good bowel sounds. There was some 
guarding to palpation of the right side of 
the abdomen with decided tenderness over 
McBurney’s point. There was no definite re- 
bound tenderness, but any movement of the 
abdomen resulted in pain, localized to 
McBurney’s point. Rectal examination revealed 
a normal prostate with marked tenderness 
above and to the right. 


Hemoglobin was 16.1 g. %, white blood count 
(WBC) 10,000/c.mm., 65% polymorphs and 3% 
staff cells, and his urine had a slight trace of 
protein. A preoperative diagnosis of acute 
appendicitis was made. 

At operation through a McBurney incision, 
turbid serosanguinous fluid was noted in the 
peritoneal cavity. The appendix appeared nor- 
mal. The terminal ileum was delivered in a 
search for evidence of ileitis or mesenteric 
glands. Further exploration of the peri-cecal 
region revealed a two cm. infarcted appendix 
epiploica, twisted on a very narrow pedicle, 
which was removed. There was marked in- 
flammation of the adjacent colon. The appendix 
which appeared normal, was then removed. 

Pathological report was that of an infarcted 
appendix epiploica, and a normal appendix. 
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Case 2.—Two days before admission Mrs. 
M.L., aged 45, had developed crampy right 
abdominal pain with the onset of her menses 
but there had been no vomiting, anorexia, 
nausea, diarrhoea, or temperature elevation. 
Positive findings were limited to the abdomen. 
There was tenderness over the right lower 
quadrant, with marked rebound tenderness 
and questionable splinting. Rectal and pelvic 
examination showed some tenderness on move- 
ment of the cervix, but this was not remarkable. 


Laboratory work showed a WBC _ of 
6,150/c.mm. with 76% polymorphs. Her urine 
Was Clear. 

At operation the appendix was found to be 
relatively normal, but further examination re- 
vealed about two cupfuls of serosanguinous 
fluid in the pelvis. The pelvic organs and 
small bowel were normal. A mass about 1.5 
inches in diameter was found in the mesentery 
of the transverse colon and was shelled out. 
It was thought to be a thrombus. 

Pathological examination showed an unre- 
markable appendix. The supposed blood clot 
turned out to be an appendix epiploica which 
had become infarcted. 


Case 3.—Miss J. D., a 33 year old woman, 
complained of pains in the right lower quadrant 
of three days’ duration, accompanied by some 
nausea without vomiting. This was her third 
attack of this nature but otherwise she had no 
complaints. 

Physical examination was normal, except for 
the abdomen where there was definite local- 
ized tenderness over McBurney’s point, with 
rebound tenderness. Rectal examination 
negative. 

Her total WBC was 10,200/c.mm. with 37% 
polymorphs. A preoperative diagnosis of acute 
appendicitis was made and laparotomy per- 
formed. 


was 


The abdomen was opened through a right 
paramedian incision. On opening the _peri- 
toneum, a small amount of murky fluid ap- 


peared from which was cultured a_ light 
growth of Staphylococcus albus. The appendix 
was removed and further examination of the 
abdomen revealed a hard nodule over the 
sigmoid colon which was hemorrhagic and 
firm. The nature of this structure, which was 
shelled out, was uncertain and it was sent to 
the laboratory. 

Pathological examination showed a vermi- 
form appendix which was normal, except for 
fibrous obliteration of the lumen at the tip. 
The hemorrhagic nodule was an_ infarcted 
appendix epiploica. 
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Case 4.—Mr. E.J., aged 23, complained of 
a dull aching, diffuse pain of two days’ dura- 
tion across the lower abdomen, with _ brief 
periods when a stabbing pain was superim- 
posed. His appetite had been poor although 
he had had no nausea or vomiting. 

Physical examination was normal except for 
the abdomen. There was tenderness without 
rigidity in the suprapubic and peri-umbilical 
regions, and tenderness and guarding in the 
right lower quadrant. Rectal examination was 
normal. His temperature was 99.4° F. and 
WBC 9500/c.mm. with 68% polymorphs and 
5% staff cells. A preoperative diagnosis of 
acute appendicitis was made. . 


At operation a right paramedian incision was 
made. On opening the peritoneal cavity a 
small amount of blood-tinged serous fluid was 
aspirated. An infarcted appendix epiploica 
of the sigmoid colon, surrounded by omentum, 
was seen immediately. This and the vermi- 
form appendix were removed. 


Pathological examination showed an irregu- 
lar fragment of fatty tissue which had under- 
gone hemorrhagic infarction. The appearance 
was consistent with an infarcted appendix 
epiploica. Multiple sections of the appendix 
showed the lumen to be dilated and filled with 
feecal material, but there was no evidence of 
inflammation in the wall. 


Case 5.—Mrs. I.Y., an obese woman 57 years 
of age, complained of loose bowels of three 
weeks’ duration with mucus but no blood. 
Sigmoidoscopic examination revealed a normal 
rectum and sigmoid colon, but a_ barium 
enema showed a lesion in the sigmoid colon 
which was suspicious of a malignancy. Ab- 
dominal examination showed two old surgical 
scars but was otherwise normal. She had a 
long history of vague abdominal pains but 
repeated investigations including two barium 
enemas had been negative. 


Her temperature was 99.4° F. and WBC 
6,950/c.mm. with 57% polymorphs. Serum 
proteins were normal and the stool was nega- 
tive for occult blood. A tentative preoperative 
diagnosis of carcinoma of the rectum was made. 

At operation, a transverse incision was made 
below the umbilicus. Exploration showed 
some adhesions but the small intestine was 
normal. On the lateral side of the sigmoid 
colon, there was a nodule approximately 1.5 
cm. in diameter, which was impinging on the 
wall of the colon. The nodule was resected 
and the abdomen closed. 

Pathological examination revealed frag- 
ments of fatty and fibrous tissue, in which 


there were occasional small collections 
lymphocytes. Diagnosis was cystic degene 
tion (infarction?) of an appendix epiploica 


Case 6.—Mrs. H.E., aged 56 years, c 
plained of a dull ache in her left lower qu: 
rant of four months duration. She had be 
having approximately three bowel moveme: 
per day with a mucoid discharge, but no blo: 
Three years previously roentgenogram 
amination of her colon had been made reve 
ing one polyp. A repeat roentgenogram ni 
showed what appeared to be two polypi. 

On physical examination, no masses we 
palpated in the abdomen. Sigmoidoscopy 
five inches was normal. She was admitted « 
the Vancouver General Hospital for an ex- 
ploratory laparotomy. A tentative preoperative 
diagnosis of carcinoma of the left colon was 
made. 

At operation, the abdomen was opened 
through a left rectus incision. In the mid- 
sigmoid area a firm, reddish coloured appendix 
epiploica was seen which was removed. A 
small longitudinal incision was then made in 
the left colon and a sigmoidoscope introduced. 
A single polyp was identified and removed. 

Pathological examination revealed a con- 
gested and mildly inflamed appendix epiploica. 
There was a benign adenomatous polyp of the 
sigmoid colon. 


Case 7.—Mr. K.M., a 17 year old boy, was 
sent home from school in the morning com- 
plaining of a pain in the left lower quadrant 
of one days’ duration. 

Physical examination was negative except for 
the abdomen where there was tenderness with- 
out rigidity in the left lower quadrant plus 
marked tenderness over McBurney’s point. He 
was observed for a time, but in the evening 
his pain became worse and he developed 
rigidity in the left lower quadrant with rebound 
tenderness in that area. There was also marked 
tenderness on the right side on rectal examina- 
tion. His urine was clear, WBC 8200/c.mi. 
with 68% polymorphs. 

A preoperative diagnosis of acute appenci 
citis was made. At operation, a paramedi 
incision was made and some red, hard tissv« 
having the appearance of a gland, was fou 
on the ascending colon just above the a 


pendix; both this tissue and the apparen‘'y 


normal appendix were removed. 

Microscopic examination showed a norn 
vermiform appendix and a mass of inflamn 
tory origin the histological picture of whi 
was consistent with that of a twisted appenc 
epiploica. 
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Case 8.—Mrs. L.H., aged 46, was an obese 
woman who had been investigated in hospital 
one month prior to her admission for acute 
appendicitis. At the time of her first investi- 
g.tion she complained of crampy pain in the 
right lower quadrant of five days’ duration 
w th some anorexia but no vomiting. Investi- 
g. tion was negative except for tenderness in 
tle right lower quadrant of the abdomen. She 
wis sent home with a diagnosis of subsiding 
aj pendicitis. She was well until the day before 
reidmission when a dull ache, which became 
s}arp on movement developed in the right 
lo ver quadrant. 

There was tenderness on palpation of the 
risht lower quadrant but no guarding. A 
p eoperative diagnosis of chronic appendicitis 
wis made. The urine was clear, WBC 
6:.00/c.mm. with 52% polymorphs. 

At operation, a lower left paramedian in- 
cision was made. On opening the abdomen, 
a great mass of adhesions was discovered, 
presumably the result of a childhood tuber- 
culous peritonitis, making it difficult to explore 
the entire gastrointestinal tract. A hemor- 
rhagic “gland” was found behind the cecum 
and this was dissected out. No other abnor- 
malities were found. The appendix was re- 
moved in routine fashion. 

Microscopic examination showed a normal 
appendix. The tissue removed from the 
cecum and sent over as a lymph node was 
a tag of necrotic fat in which there was con- 
siderable extravasation of blood. This was 
compatible with a strangulated and infarcted 
appendix epiploica. 


CasE 9.—Two days before admission Mrs. 
].B., aged 25, developed a bout of diarrhoea 
with six to seven movements per day. A 
crampy pain began in the lower abdomen 
the day before admission. The patient had 
finished a normal menstrual period three days 
before her symptoms commenced. Physical 
examination was negative except for the ab- 
domen which appeared to be distended, and 
there was pain on palpation of the lower part 
of the abdomen with fairly marked rebound 
tenderness. A pelvic examination was _per- 
formed under anesthesia three days after 
admission but there was no Hegar’s sign. 

A needle colpctomy produced thin watery 
pus with a little bit of blood. It was considered 
that she was suffering from acute salpingitis 
but she was unimproved after observation in 
hospital for one month. A repeat pelvic ex- 
amination gave an impression of a soft mass 
on the left side of the uterus. The cervix was 
quite tender to movement. It was now thought 
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she had a hydrosalpinx, but the possibility 
of an ectopic pregnancy was kept in mind. 

Operation was performed through a left 
paramedian incision. There were some old 
necrotic adhesions on the posterior wall of 
the uterus but there was no mass in the pelvis. 
On examining the sigmoid, a necrotic appendix 
epiploica was found and was removed. 

Microscopic examination showed a circum- 
scribed mass of fat in which there was hzemor- 
rhagic extravasation, and degenerative changes 
along with scattered inflammatory cells. This 
was compatible with a diseased appendix 
epiploica. 


CasE 10.—Mr. H.G., an obese man of 29 
complained of stabbing, intermittent pains in 
the right lower quadrant of six months’ dura- 
tion. His appetite and bowel function were 
normal. 

On examination the abdomen showed slight 
tenderness in the right lower quadrant with- 
out rigidity. A preoperative diagnosis of chronic 
appendicitis was made. 

At operation the abdomen was opened 
through a right rectus incision. Exploration 
showed the mesentery to be very thick and 
heavily laden with fat. There were two 
“cystic structures” in the cul-de-sac of the 
peritoneum which were removed. The ap- 
pendix also was removed. Pathological ex- 
amination of the appendix showed mild chronic 
inflammatory cell reaction. The “cystic struc- 
tures” were appendices epiploicze showing fat 
necrosis and foreign body granulomatous 
reactions. 


Case 11.—Mrs. A.]J., five and one-half months 
pregnant, complained of left lower quadrant 
colicky pain of 24 hours’ duration. Physical 
examination was negative except for her 
pregnancy and an acute left lower abdomen. 
There was a very tender left cornu of the 
uterus, with marked rigidity and rebound 
tenderness in that area. No abnormal masses 
were felt. At operation both tubes and ovaries 
were normal. Exploration of the abdomen 
revealed a twisted appendix epiploica which 
was gangrenous. This was removed and the 
abdomen closed. Pathological examination re- 
vealed an infarcted appendix epiploica. 


DIsCcUSSION 


Experience over the past four years at 
two of the larger hospitals in Vancouver 
would indicate that disease of the appen- 
dices epiploice is encountered frequently 
enough so that every surgeon should be 





CANADIAN JOURNAL OF SURGERY 


Location of Pain 
Right Lower Quadrant . 

Left Lower Quadrant... . 
Elsewhere... . 

Duration of Symptoms 
Less than one week. 

One week—one month... . 
More than one month. . 

Location of Diseased Appendix Epiploica 
Sigmoid Colon... . 

Ceecum. . 
Elsewhere... . 

Preoperative Diagnosis 
Appendicitis (Vermiformis) . . . 
Disease of pelvic organs. . 
Diverticulitis. ... 

Tumour. 
Other. . 


familiar with it. The fact that the pathology 
was not understood at the time of operation 
in five of the 11 cases in our series would 
suggest that insufficient consideration is 
given to this entity. In two cases the path- 
ology was thought to be a “hemorrhagic 
gland”, in one case a “cystic structure’, in 
another a “hard nodule” and in the other 
a “thrombosed clot”. 


For the four year period during which 
these cases were collected, there were 1744 
cases of acute appendicitis at the Van- 
couver General Hospital, while there were 
six cases of appendicitis epiploica diag- 
nosed as acute appendicitis. Thus, 0.3% 
of cases diagnosed as acute appendicitis 
turned out to be appendicitis epiploica; 
this frequency is closely comparable to the 
figure of 0.2% quoted by Fieber and 
Forman' for a 10 year period at Baylor 
University. 

Table 1 summarizes the data from our 
series of 11 cases according to duration 
and location of pain, preoperative diagnosis, 
and location of the diseased appendix 
epiploica. Corresponding data on 99 pre- 
vious cases from the literature are in- 
cluded for comparison. As can be seen from 
the table the two sets of data are remark- 
ably similar. A comparison of our series 
with previous cases in the literature from 
the points of view of principal locations of 
symptoms and pathology is shown in Figs. 
la and 1 b. In the overall series of 110 
cases 50% had pain in the right lower 
quadrant of the abdomen and 35% in the 


TABLE I.—Appernpicitis Epretoica: Data SUMMARY OF PRINCIPAL FEATURES 


Our Series Literature Overall 
(11 cases) (99 cases) (110 case: 


64% 48% 
27 36 
9 16 


64 70 
18 1] 
18 19 


64 56 
27 24 
9 20 


64 49 
18 6 
0 9 
18 3 


é 5 
0 33 30 


left lower quadrant. The symptoms in most 
cases were acute; 69% were of less than 
one week’s duration; 12% more were cf less 
than one month. In 50% of the cases a pre- 
operative diagnosis of acute appendicitis 
was made. 

None of the patients reported here was 
seriously ill at the time of operation. What 
might have been done had the correct pre- 
operative diagnosis been known is a 
question of academic interest only since 
there is as yet no way of differentiating 
appendicitis epiploica from more serious 
conditions. Had there not been surgical 
intervention, the process in most instances 
would presumably have subsided after a 
varying period of distress. There is in the 
hospital records one case, not included in 
this series, where a surgeon recognized an 
infarcted appendix epiploica at operation 
and elected not to remove it; no conse- 
quences were reported. On the other hand, 
intestinal obstruction has been a sequela 
in 9% of the cases reported in the literature 
and 4% have resulted in death. It is 
apparent therefore that the treatment of 
choice is ligation and removal of the dis 
eased structure. 

The most typical situation in a diseased 
appendix epiploica is that an obese person 
comes in complaining of localized, nagging; 
pain which is aggravated by movement. 
This pain will usually be in the right lowe: 
quadrant although it may be in the let 
lower quadrant if the appendix epiploica i 
located on the left side of the sigmoic 
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Fig. la.—Literature. 
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Fig. 1b.—Personal series. 


Circled figures indicate site of pathology; symptoms are shown in plain figures. 


colon. The patient is not severely ill and 
is in no great distress. The appetite is 
probably unaffected although there may 
be some anorexia or even some nausea. 
Bowel movements are normal. The urine 
will be clear, and the WBC in the neigh- 
bourhood of 10,000. Examination of the 
abdomen will show localized tenderness of 
moderately severe degree, with no rigidity 
but some guarding. A preoperative diag- 
nosis of acute appendicitis will be made. 
At laparotomy a normal appendix will be 
found, but there may be some. sero- 
sanguinous peritoneal fluid. Further ex- 
ploration of the abdomen will reveal a 
diseased appendix epiploica. 


SUMMARY 

A series of 11 cases of strangulation of 
the appendix epiploica encountered at two 
Vancouver Hospitals over the past four 
vears is presented and compared with 99 
previous cases in the literature. 

The cardinal symptom of the disease is 
localized pain in the absence of severe 
illness. It cannot be safely diagnosed pre- 
operatively since there is no way of dis- 
tinguishing it from more serious conditions. 
Usually it simulates acute appendicitis, and 
during the period of our series, 0.3% of 
cases diagnosed as acute appendicitis 
turned out to be appendicitis epiploica. 


In five of the 11 cases of this series the 
lesion was not recognised at operation. In 
the overall series of 110 cases, the lesion 
was located on the sigmoid colon in 57% 
of cases, and on the cecum in 24%; 69% 
of cases had symptoms of less than one 
weeks’ duration. Pain was in the right lower 
quadrant in 50% of cases and in the left 
lower quadrant in 35%. Appendicitis, dis- 
ease of the pelvic organs, and diverticulitis 
were the usual preoperative diagnoses. 
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RESUME 


L’étranglement d’un appendice épiploique est 
considéré, en général, comme étant rarement 
responsable d'un syndrome abdominal aigu. 
C’est ainsi que jusqu’a présent on ne pcut trouver 
dans la littérature mondiale que 108 cas de ce 
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venre. Ils sont cependant vraisemblablement plus 
Sfanioete qu’on ne le pense, mais ils ne sont pas 
diagnostiqués et passent inapercus, la guérison 
étant le plus souvent spontanee. Les auteurs rap- 
portent ici 11 cas d’étranglement d’appendices 
épiploiques, qui ont été rassemblés a [Hopital 
Général de Vancouver et a ITHopital St-Paul, 
pendant les quatre derniéres années. 

Le principal symptdéme est une douleur localisée, 
qui n’est pas accompagnée d’un état morbide grave. 
Dans l’ensemble, le tableau clinique est celui d’une 
appendicite aigué, et ce n’est donc pas une maladie 
que l’on peut diagnostiquer facilement préopéra- 
toirement. Les appendices épiploiques sont des 
detits sacs de péritoine eas de graisse, dont 
fa taille varie de quelques millimétres 4 quelques 
centimétres. On peut en trouver une centaine ou 
plus sur le célon, en relation immédiate avec les 
taeniae. Ils sont plus gros chez les obéses ét il 
est de fait que les troubles qu’ils provoquent sont 
plus fréquents chez ces malades. 

Les statistiques montrent que les torsions ou les 
étranglements de ces appendices représentent 69% 
des cas lorsqu’ils sont situés sur le sigmoide, 25% 
sur le cecum, et 15% pour le reste du gros in- 
testin. Les troubles commencent par une torsion 
de leur pédicule, ce qui entraine la gangréne. 
Ils subissent alors une dégénérescence suivie de 
calcification, puis se détachent: on peut les re- 


PRE-EMINENCE OF SCIENTIFIC 
MEDICINE*® 


“That we are at a fascinating moment of 
the evolution of medicine is something that 
even the uninitiated observe: the advances 
achieved in this first half of our century are 
worth as much as all that was accumulated in 
many preceding centuries. Of course this pro- 
digious advance could not have been attained 
without the work of those who preceded us. 
Present science already existed in the germ of 
the previous work; but the miracle of the seed 
does not at all lessen the majesty of the tree. 

“It was in this century that medicine ceased 
to be purely clinical and anatomic comparison 
was no longer enough. A day came when de- 
tailed studies of organic function were required. 
To achieve them, physics and chemistry, biol- 
ogy and mathematics entered medicine, first 
timidly and then tumultuously, and with them 
came complex technics, precision instruments, 
and the rigors of mathematical analysis. It was 
the heyday of the laboratory and the beginning 
of a new era, the era of research. The so-called 
basic sciences came to change the traditional 
aspect of medicine, attempting to substitute 
scientific for empirical knowledge, and labora- 
tory experiment for pure observation. 

“It is impossible to trace the exact limit 
that separates the two epochs. Never in history 


*EprroriaAL: Grandeur and poverty of medical 
specialization, Circulation, 20: 482, 1959. 
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trouver libres dans le péritoine, connus con me 
“corpora aliena adiposa”. 

Les cas rapportés ici se répartissent en t-ois 
hommes et huit femmes. Les ages varient etre 
17 et 57 ans. Les symptémes en sont résumé: et 
présentés sous forme de tableau. Dans cing de 
ces cas, les lésions ne furent pas diagnostiqi ées 
au moment de Jintervention. Ceci montre, jue 
dans cette affection relativement fréquente, ‘ at- 
tention du chirurgien doit étre en éveil, lorscu’il 
opére une “appendicite aigué”. 

Le tableau le plus typique est celui du mal de 
obése admis a lhépital pour des douleurs loc li- 
sées, aggravées, par les mouvements; la doul: ur 
peut siéger soit dans le quadrant inférieur dr it, 
soit A gauche; l'état général n’est pas sérieusem :nt 
modifié, si ce n’est que le patient présente une 
légére anorexie et quelques nausées. Les mouve- 
ments de Jl’intestin sont normaux, les urines ne 
présentent pas de caractéres pathologiques, les 
globules blancs sont aux environs de 10,000. 
L’examen physique dénote une légére défense et 
on pose le diagnostic d’appendicite aigué; lors de 
lintervention, l’appendice est normal, mais une 
petite quantité de liquide péritonéal sérosanguino- 
lent peut étre épanchée. C’est 4 ce moment seule- 
ment q’une exploration abdominale plus poussée 
permettra le diagnostic correct. Le traitement sera 
Yexcision de l’appendice épiploique tordu, aprés 
ligature 4 sa base. 


has it been possible to say where one age ends 
and another begins, and one must accept con- 
ventional boundaries. Even in the most radical 
changes, the ages superimpose or overlap, as 
happened with medieval and Renaissance medi- 
cine, when Galen continued to reign in physiol- 
ogy a century after Vesalius had begun his 
revolution in anatomy. If this happens in ages 
which are essentially opposed, as the medieval 
with its scholarly philosophy that became 
dogma, and the Renaissance with its scientific 
criterion that became free criticism, even greater 
difficulty exists in tracing the starting point of 
the scientific and experimental medicine of our 
day. 

“The fact is that basically the difference is 
not essential but quantitative; medicine was 
already scientific earlier, especially that of the 
nineteenth century. One cannot ask for greater 
scientific exactness than that of Leennec’s 
comparisons or of Claude Bernard’s experi- 
ments. Science could not be more precise than 
it was in the hands of Pasteur, of Koch, and 
of Virchow, nor was it even more disinterest °c 
and accurate than in Roentgen’s experimen’s. 
It is not then, that our medicine is scienti‘ic 
and the other was not. The change comes ratl er 
from the fact that now it is not only a freg- 
mentary aspect or an isolated field that is being 
transformed; all the fields of medicine are beirg 
attacked scientifically, all are being subject:d 
to experimental methods, and in all, the basic 
sciences have entered to clarify problems.” 
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L’EQUILIBRE HYDROELECTROLYTIQUE 


SHORT COMMUNICATION 


L’7EQUILIBRE HYDROELECTROLYTIQUE AU LIT DU MALADE* 


J. TURCOT, M.D., F.R.C.S.[C] et S. PLOURDE, M.D., F.R.C.S.[C], Québec, P.Q. 


IL EST MAINTENANT admis que l'usage d'un 
tableau hydroélectrolytique s'impose pour 
éviluer adéquatement les apports et les 
pertes chez les grands malades: notamment 
chez les opérés de grande chirurgie, et chez 
tolls ceux qui subissent des pertes anormales 
de liquides organiques.”: ° 

In connait depuis longtemps les grands 
signes cliniques de la déshydratation: la 
laigue séche et rotie, le pli cutané per- 
sis-ant, les yeux creux, les urines rares et 
fo icées, etc. Mais ces signes ne renseignent 
que sur Texistence d'une déshydratation 
avancée sans donner de notions précises 
que la quantité et la qualité des déficits 
existants. 

Le laboratoire par de multiples dosages,* 
au cours de divers syndromes de déshy- 
dratation, a fourni a la clinique une con- 
tribution trés importante en permettant une 
meilleure compréhension des changements 
humoraux qui accompagnent ces syndromes 
de déshydratation. L’explication patho- 
génique des principaux symptémes a con- 
duit a des traitements rationnels. Ce role 
du laboratoire a été indispensable a l’acqui- 
sition de bien des connaissances qui, par 
la suite, sont devenues classiques, comme 
par exemple cette notion de rétention 
sodique consécutive 4a un “stress” con- 
sidérable ou a une intervention chirurgicale. 
Néanmoins, tous les malades ne doivent 
pas devenir des cas de recherches cliniques. 
Au contraire, dans la plupart des cas, la 
clinique seule pourra donner tous les ren- 
seignements nécessaires a une thérapeutique 
rationnelle qui préviendra ou controlera 
état de déshydratation.* 

La surveillance clinique sera faite d’ob- 
servations précises sur les apports et les 
pertes liquidiennes du malade, tant au 
point de vue quantitatif, qu’au point de 
vue qualitatif; et méme si le bilan chimique 
devient nécessaire, il ne pourra étre inter- 


*Travail du Service de chirurgie de l’H6tel-Dieu 
de Québec. 

Ce travail a été présenté a la réunion annuelle de 
la Société de chirurgie de Québec, le 23 mai 1959. 


prété adéquatement que si l'on a devant 
soi l’évolution clinique du jour, donnée par 
les tableaux hydroélectrolytiques quoti- 
diens 

A cette fin, divers tableaux ont été 
étudiés depuis huit ou neuf ans, pour enfin 
arriver & ce modele (Fig. 1) que nous 
utilisons maintenant depuis cinq ans. Ce 
tableau est placé pres du lit du malade et 
tous les ingestats et les excrétats y sont 
inscrits au fur et a mesure par linfirmieére, 
au cours de la journée. Sont aussi indiqués 
les apports liquidiens par voies parentérales 
ou autres. La partie supérieure sert a 
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Fig. 1.—Tableau hydroélectrolytique en usage 
a THotel-Dieu de Québec. Noter les trois parties 
—apports, pertes et bilan—owt sont inscrits en ml. 
ou c.c. les ingestats, les infusions, les excrétats, les 
vomissements, les déficits ou les surplus et enfin 
au bas de la page, les ordonnances. 
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mesurer les apports; celle du mileu indi- 
quera les pertes et la section inférieure 
servira 4 faire le bilan de la journée du 
patient. Les derniéres lignes sont réservées 
aux ordonnances du jour. 

Les calculs quantitatifs sont tres facile- 
ment colligés par linfirmiére en millilitres 
(ml.) ou en centimétres cubes (c.c.). Les 
additions qualitatives sont faites par le 
chirurgien ou le résident 4 la tournée du 
matin. 

On connait la composition des divers 
liquides organiques; cependant ces _ hu- 
meurs ne sont presque jamais trouvées 
a létat pur dans les liquides perdus par le 
malade. II s’'agit généralement de mélanges 
de plusieurs d’entre elles ensemble. Aussi 
a-t-il fallu adopter une mensuration globale, 
facile et pratique, et qui réfléte aussi la 
somme des pertes subies par le patient. II 
a donc été décidé de compter 150 mEq./1. 
pour tous les liquides du tube digestif: 
vomissements ou suction gastrique com- 
posés de sucs gastriques, de bile et de sucs 
intestinaux; drainage biliaire et diarrhée. 
C’est donc le compte ionique dune solu- 
tion isotonique. Tel ne sera pas le cas 
cependant, dans |’éventualité de vomisse- 
ments par sténose pylorique: il sagit alors 
de suc gastrique pur. 

Pour ce qui est de la composition élec- 
trolytique de lurine, sachant que celle-ci, 
selon les circonstances peut étre soit trés 
concentrée, soit isotonique, soit trés diluée, 
il a été décidé de faire une moyenne et de 
compter 40 mEq./l. On ne compte géné- 
ralement aucune perte ionique pour la 
sueur, 4 moins quil ne sagisse de suda- 
tion excessivement abondante. Notons 
cependant que lon alloue de 500 a 700 c.c., 
quantitativement, pour les pertes insensi- 
bles, subies par lorganisme humain pour 
24 heures. Ce chiffre sera trés augmenté, 
sil y a transpiration profuse. 

Se basant, sur ces chiffres plus ou moins 
arbitraires au point de vue totaux, mais 
réalistes au point de vue moyennes, il est 
facile de faire le bilan hydroélectrolytique 
du patient pour 24 heures. 


Etablissement des ordonnances: 


En vue de faciliter et de standardiser 
les ordonnances,’ une norme quotidienne 
minima des liquides et substances obliga- 
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toires pour tous les jours a été établie. © es 
valeurs qui suivent représentent donc le 
minimum des apports quotidiens que tut 
patient doit recevoir: 
H-O 
2000 c.c. 
Na 
75 mEq. 
Cl 
75 mEq. 
K 
40 mEq. (38e jour) 


Glucose 
100 g. 


Autres 
Vitamines B and C 

Connaissant les surplus ou les deéfic'ts 
accumulés par le patient, au point de vue 
hydroélectrolytique pour les derniéres 24 
heures; et sachant les minimums requis 
pour ce jour, il devient extrémement facile 
détablir les ordonnances. Le résultat du 
bilan aqueux donnera les quantités, liqui- 
diennes 4 administrer au malade au cours 
des prochaines 24 heures et les besoins 
ioniques indiquent lesquelles des solutions 
standards ou modifiées seront utilisées. 


CONCLUSIONS 

Les résultats obtenus en utilisant ce tab- 
leau sont des plus satisfaisants. 

Il est extraordinaire de constater avec 
quelle facilité lon suit les diverses pertur- 
bations qui surviennent chez le malade; 
et avec quelle égale facilité on peut les 
corriger. 

Il est aisé de se rendre compte jusqua 
quel point on aurait pu étre induit en 
erreur en l’'absence d'une telle table. 

Ce tableau a une grande valeur éduca- 
tive, aidant le résident 4 comprendre la 
physiologie et la physiopathologie du m¢ta- 
bolisme de Teau et des électrolytes. 
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SUMMARY 


F. + several years the authors have used a special 
char for recording the fluid intake and output of 
pati its in the immediate postoperative period. 
In i .eir experience this chart has proven most 
usef | on many occasions. It is divided in three 
secti ns, the first devoted to the oral and intra- 
ven is intake, both quantitatively and qualita- 
tive! ; the second records the output (urine, 


LE’ DANGERS DE LA SPECIALISATION * 


“ 


Il n’est pas question de faire ici le 
pro®s de la_ spécialisation, Cette derniére 
est actuellement nécessaire et indispensable 
au progrés de la science médicale, mais elle 
devient dangereuse, dés que l’horizon de la 
recherche se limite 4 un seul sujet que Jon 
mailrise et connait en profondeur dans tous 
ses détails, mais qui nous oblige a délaisser 
autres domaines d’importance aussi vitale 
et nous fait souvent oublier, dans la fiévre de 
la recherche, que nous devons penser non 
seulement au probléme biologique pur, mais 
aussi au salut du malade. Celui-ci accablé par 
la maladie, se confie 4 nous avec tous ses 
soucis, ses sentiments et son univers caché 
que nous sommes tentés d’ignorer, car nous 
pouvons étre aveuglés par la préoccupation 
de la recherche ou ne pas connaitre suffisam- 
ment les notions fondamentales de la médecine 
que nous professons. 


Le spécialiste court petit a petit le danger 


technicien; sans sen 
il perd la vue d’ensemble sur la 
médecine, la vision humaine de son monde. 
Il sacrifie pour le détai] sa culture générale 
et son sens du réel. 


de se transformer en 
apercevoir, 


“Cependant, JTévolution de  la_ science 
nexerce pas seulement une influence sur notre 
travail quotidien de médecin. Les grandes 
agglomérations urbaines qui se développent 
autour des usines et des grandes entreprises 
commerciales provoquent le dépeuplement des 
campagnes et le role primordial du _ village, 
de la communauté, dans la nation, est tou- 
jours plus réduit. La fabrique, réalisation 
pratique des progrés de la science, peut re- 


*Vanorttt, A.: Presse Méd., 67: 2115, 1959. 
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diarrhoea, vomitus, gastric suction, biliary drainage, 
sweat and insensible perspiration). Although the 
concentration of electrolytes of any of these may 
vary over a fairly wide range, the following values 
have been selected as practical averages in com- 
puting the amount of replacements needed: all 
G.I. fluids are rated at 150 mEq./1.; urine, at 
40 mEq./l. The third section is a balance sheet 
which shows the patient’s status at the end of any 
24-hour period. Space is allotted at the bottom 
for writing the required prescriptions for the next 
day. Although this method is not meant to be as 
accurate as various biochemical determinations it 
is nevertheless a practical way of interpreting these 
determinations when they are reported, and is very 
useful for the daily prescription of I.V. fluids. 


présenter une menace pour la liberté et 
lintégrité spirituelle de lindividu. 

“Lfhomme moderne, englobé dans _ les 
grandes organisations de travail, protégé par 
les assurances sociales et aspirant a la retraite 
s'adapte a cette mentalité de la masse; il perd 
lintérét pour le travail individuel, pour la 
réussite personnelle; il perd l'amour de son 
métier, le gout de la compétition et du succes; 
il devient un élément anonyme de la grande 
machine de la rationalisation industrielle, En 
dehors de son travail, méme sa vie privée, ses 
loisirs s’organisent petit 4 petit, se réglent 
selon des critéres collectifs. 

“Cet homme, dépossédé de sa personnalité 
et protégé par une assurance ou une Caisse 
de retraite, se réfugie souvent dans la maladie. 
Il arrive dans nos hépitaux, encombre nos salles 
d’attente sans se rendre compte qu'il souffre 
souvent des conséquences morales et psycho- 
logiques du _ collectivisme gigantesque qui 
gagne toujours plus tous les pays hautement 
civilisés. 

“C’est aussi contre ce danger que le médecin 
doit lutter, en faisant preuve de psychologie 
avec son client, en évitant par son honnéteté 
professionnelle les abus qui peuvent intervenir 
entre l’assuré et la caisse-maladie, en signalant 
aux autorités, aux entreprises et aux assurances 
les dangers réels que court chaque individu 
faisant partie des puissantes organisations 
économiques qui réglent le travail de la collec- 
tivité humaine actuelle. 

“Cette situation crée un malaise qui com- 
mence a se faire sentir dans la société et aussi 
dans la médecine qui, parmi toutes les autres 
disciplines, doit trouver sa raison d’étre dans 
léquilibre harmonieux entre notre vie intel- 
lectuelle et les sentiments qu’éveille en nous 
la contemplation sereine de la nature. = 
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CASE REPORT 
DUODENUM INVERSUM 


J. E. ANDERSON, M.D.,* Toronto 


DESCRIPTION OF SPECIMEN 


AN ABNORMALITY of the duodenal region 
was studied post mortem in a 70 year old 
man whose stated cause of death was 
cerebral thrombosis. 

Fig. 1 is an anterior view of the ab- 
dominal viscera removed en bloc from this 
subject. Rather than partially surrounding 
the pancreas in a four sided frame, the 
duodenum lies to the right of the pylorus 
in a series of loops forming hairpin bends. 
Basically, these loops form two inverted 
horseshoe-shaped segments continuous with 
each other inferiorly, and bound together 
by peritoneal adhesions. The first of these 
segments runs to the right: the second 
swings to the left to join the jejunum and 
so comes to lie posteriorly to the first loop. 


Fig. 1.—The viscera as seen from in front. The 
stomach and duodenum are outlined with white 
string. Below is the transverse colon with depend- 
ent greater omentum, 


The blood supply passes in the poten- 
tial space between a two segments to 
the duodenum. The first segment is supplied 
by branches derived from the hepatic artery; 
the second by branches of the superior 
mesenteric. The bile duct runs downwards 
in this space between tortuous branches 
of the gastro-duodenal artery anteriorly, 
and many straight branches of the superior 
pancreatico-duodenal posteriorly. 


*Assistant Professor of Anatomy, University of 
Toronto. 


Fig. 2.—The viscera, removed from the body and 
viewed from behind. Loops of bowel are outlined 
by strips of white plastic. Above, the duodenum 
leads into the jejunum. 


Fig. 2 is a posterior view of the ab- 
dominal viscera. As may be seen, the duo- 
deno-jejunal junction lies to the right of 
the body, and the small bowel passes 
posteriorly to the transverse colon and its 
mesentery. Arrangement of the large bowel 
is essentially normal. The superior mesen- 
teric artery does not bear its usual relation- 
ship to the third part of the duodenum, the 
latter lying totally to the right of the artery’s 
origin. Thus the first branches of the 
superior mesenteric artery fan out to the 
right. The unusual radiological appearance 
of this anomaly is illustrated in Fig. 3. 


DIscussION 


Duodenum inversum is a_ congenital 
anomaly in which the duodenal loop is 
arranged in a clockwise rather than an «.nti- 
clockwise manner. This variation is not to 
be confused with “situs inversus” in which 
the duodenum occurs on the left sid» of 
the body. 

Sheehan and Kelly* divide cases of luo- 
denum inversum into four types. 

1. All parts of the duodenum are s ort, 
with the third and fourth parts not de. 
marcated. 

2. The duodenum appears normal ‘nti 
reaching the third part which, instea | 0! 
turning medially runs upwards parall: | to 
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the second part and then swings medially 
to ‘he duodeno-jejunal junction. 


©, The duodenum is unusually long with 
ar-dundant superior part. 


The duodenum is all on the right side 
anc the large bowel is in a non-rotated 
pos ‘tion on the left. 


survey of the literature discloses about 
70 reported cases of duodenum inversum 
wh ch have been discovered either from 
the radiological appearance of patients 
un ergoing a barium meal after presenting 
wii 1 symptoms related to stomach or duo- 
der um, as a chance finding at operation, 
or n the dissecting room, in cadavers with 
no known history of gastrointestinal dis- 
tur ance during life. 

" he commonest reported types are 2 and 
4. The incidence of duodenum inversum 
is (ifficult to determine from the literature 
which consists mainly of reports of indi- 
vidual cases. However, Feldman and 
Morrison? report 14 cases in a survey of 
20,000 radiographic examinations of the 
gastrointestinal tract, giving an incidence 
of 9.07%. 

Duodenum inversum results from de- 
velopmental errors occurring during the 
rotation of the midgut. This rotation has 
been classically described by Dott.! 

The case presented here falls into the 
category of Type 2 and may be due to an 
unusual clockwise rotation of the duodenum 
on the axis of the attachment of the bile 
duct which is an early fixed point. Another 
possible cause is late fixation of the dorsal 
mesentery allowing the duodenum to be 
influenced by subsequent visceral move- 
ments which alter its position. 


SUMMARY 


A case of duodenum inversum is de- 
scribed in which the duodenum, rather 
than surrounding the head of the pancreas, 
is arranged in coils to the right of the 
pylorus. This, a developmental anomaly of 
rotation, is of practical significance when 
discovered in radiography or surgery of 
the upper gastrointestinal tract. 
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DUODENUM INVERSUM 


Fig. 3.—A radiograph of the cadaver with viscera 
in situ, undisturbed. A metal rod is lying along the 
transverse colon to indicate its plane. Barium has 
been injected through the pylorus and fills the 
duodenum and first part of the jejunum. 
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RESUME 


L’auteur rapporte la découverte qu'il fit par 
hasard au cours de la dissection d’un sujet agé 
de 70 ans mort d'une thrombose cérébrale, d'un 
duodénum inversé. Cette anomalie consiste en une 
disposition du duodénum en boudin a droite du 
pylore au lieu de sa position normale autour de 
la téte du pancréas. On ne doit pas la confondre 
avec linversion viscérale dans laquelle le duo- 
dénum est a gauche de la ligne médiane. On 
prétend que la fréquence de cette anomalie serait 
de 0.07%; malgré sa rareté elle n’en posséde pas 
moins un intérét clinique qui se manifeste a la 
radiographie ou a la laparotomie pour intervention 
sur les voies intestinales supérieures. 
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Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 
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untrimmed, preferably not larger than 10” 
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and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
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tributors are at full liberty to submit 
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ent of the language of submission. If th 
contributor wishes, he may submit an in- 
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an English summary and may, if the autho 
wishes, carry a more detailed summary i: 
French. 
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ROYAL COLLEGE.OF PHYSICIANS AND SURGEONS 


ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF CANADA 


(CONVOCATION 


Tre 1960 convocation of the Royal Col- 
lega of Physicians and Surgeons of Canada 
was the first which had been held in a 
un versity setting. Previously, all Convoca- 
tioas had been held in the hotel where the 
Anaual Meeting was itself taking place, 
bu. the Committee on Local Arrangements 
fel: that it would now be preferable to 
ho d this ceremony in a university setting. 
The University of Montreal were only too 
wi ling to assist in this scheme, and they 
pr vided their excellent auditorium as well 
as a most efficient and co-operative staff. 
In the official platform party at Convoca- 
tioa, Monseigneur Irénée Lussier repre- 
se1.'ted the University of Montreal and gave 
the invocation, Also on the platform 
representing the American College of 
Physicians was Dr. Chester Keefer, Presi- 
dent-Elect of that body, and Dr. J. Barrett 
Brown of St. Louis, Vice-President of the 
American College of Surgeons. 

One hundred and eighty-seven new 
Fellows were presented at Convocation. 
Dr. F. S. Brien, Vice-President in the 
Division of Medicine, presented the Medi- 
cal Fellows to the President, while Dr. 
Charles Hébert, Vice-President Elect in 
the Division of Surgery, presented the 
Surgical Fellows. Dr. Wendell Macleod 
presented Dr, K. J. R. Wightman, Lecturer 
in Medicine, to the President for his Dip- 
loma as Lecturer, and Dr. Charles Hébert 
presented Dr, H. Rocke Robertson to 
receive the surgery diploma. Dr. Douglas 
Cameron presented Dr. J. C. Sinnott of 
Charlottetown, as recipient of the Medal 
in Medicine, and Dr. F. G. Kergin pre- 
sented Dr. R. B. Salter of Toronto, the 
Medallist in Surgery. Also in the platform 
party, in addition to the Council of the 
College, were the Deans of the Faculties 
of Medicine of the University of Montreal 
and McGill University respectively, Dr. 
Wilbrod Bonin and Dr. Lloyd Stevenson. 
The Convocation was followed by a recep- 
tion at which a vin dhonneur in the 
traditional French Canadian style was 
served to the guests. 


PRESIDENTIAL ADDRESS 
Dr. John W. Scott, President of the 


Dr. Donald A. Thompson President of the Royal 
College of Physicians and Surgeons of Canada. 


Royal College, addressed the Convocation, 
and the Fellows and the audience were also 
addressed in French by Dr. J. Roméo 
Pépin, a retiring member of Council. Dr. 
Scott’s address is reprinted below. 

WE are priviliged on this the Thirtieth 
Anniversary of the founding of the Royal 
College of Physicians and Surgeons of 
Canada in meeting in this magnificent con- 
vocation hall of the University of Montreal. 
May I express to Monseigneur Lussier, 
Rector of the University, our gratitude. 
The academic setting of a great university 
adds to the dignity and graciousness of 
our College Convocation. 


The Thirtieth Anniversary of the found- 
ing of our College may be an appropriate 
time to review with you its functions and 
to examine the place of the College in the 
framework of medical education and 
practice in Canada. 

Undergraduate education in all the 
learned professions, including medicine, is 
and will, it is hoped, always be a function 
of the universities of Canada. There is no 
unanimity of opinion as to what constitutes 
the ideal curriculum or the best methods of 
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Dr. John W. Scott, Past-President of the Royal 
College of Physicians and Surgeons of Canada. 


teaching undergraduate medicine. How- 
ever, in spite of this, one feels that the 
university faculties of medicine, in the 12 
medical schools of Canada, are doing a 
creditable job in training and graduating, 
as they do, about 900 doctors each year. 

The setting and maintenance of minimal 
standards for the practice of medicine in 
Canada is primarily the duty of the pro- 
vincial licensing bodies, working in con- 
junction with the Medical Council of 
Canada. Until the founding of our College 
30 years ago, the upgrading of the minimal 
qualifications for licence to practise medi- 
cine was left largely in the hands of the 
individual doctor. He, through his reading, 
his increasing experience in practice, his 
association with his colleagues in profes- 
sional societies, and his attendance at post- 
graduate courses, attempted to keep abreast 
of the newer advances in the complex and 
dynamic field of medicine. 

In the first half of this century, univer- 
sity faculties of medicine in Canada, with 
a few exceptions, were concerned primarily 
with undergraduate teaching. They took 
no responsibility for organized integrated 
programs of clinical graduate training, In 


the early part of the century, the recog 1i- 
tion of the competence of a Canad an 
physician or surgeon in a special field 
medicine or surgery was determi? « 
largely by the judgment of his colleag es 
in the area in which he was known to 
them, This means of recognition was ot 
without merit and in many instances he 
judgment given was sound. 

In the twenties a small group of phy si- 
cians in Canada brought forward to tie 
meetings of the Canadian Medical Assoc’a- 
tion the concept that there should be av: :1- 
able in Canada a recognized body for tie 
evaluation of graduate training and coin- 
petence in medicine and surgery. This vas 


“le premier pas” in the history of the Roy al 


College of Physicians and Surgeons of 
Canada. 

The founders of the College had in miid 
the pattern of the Royal Colleges of 
physicians and Surgeons in England and 
Scotland. However, the medical milieu of 
20th century Canada was very different 
from that of 16th and 17th century Eng- 
land and Scotland. It was wisely decided 
that a Canadian college should concern 
itself with the direction of graduate train- 
ing in Canada and the evaluation, by rigid 
tests, of the competence of the individual 
on the completion of a prescribed course 
of training. 

With this in mind, the founders requested 
the Parliament of Canada to pass a bill 
giving them a charter to set up such a 
college. This was done in 1929. We are 
very happy that Dr. Sclater Lewis, archi- 
vist of our College, has under preparation 
a College history which will, we hope, be 
published this year, Dr. Lewis has had 
access to the early records and as a former 
president and charter Fellow has an ‘n- 
timate knowledge of our development | 
have had the privilege of reading part of 
the manuscript. The story is a fascinating 
one with many interesting sidelights 9%n 
contemporary medicine and on the colo ur- 
ful vigorous personalities who played 1 
role in the enterprise. 


It is not my purpose to burden you w th 
historical details this evening. May I, ho v- 
ever, point out to you that from a mod.st 
beginning in 1930 with an interest limit2d 
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At the 29th Annual Meeting of the Royal College of Physicians and Surgeons of 


Canada, held in Montreal on January 21-23, 


1960, Dr. Charles E. Hébert, Montreal, Vice- 


President in Surgery, is seen with Dr. Donald A. Thompson, of Bathurst, N.B., President; 
Dr. L. G. Bell, Winnipeg, Vice-President in Medicine; and Dr. John W. Scott, Edmonton, 


Past-President. 


to graduate training and examinations in 
iiternal medicine, general surgery, ob- 
stetrics and gynzcology, the College now 
assesses training, approves the training 
hospitals, and conducts examinations in 
over 20 specialties in the broad fields of 
medicine and surgery. 

There are now over 2000 Fellows of the 
College. In addition, over 7000 individuals 
have been certificated by the College in a 
specialty. 

How has this program influenced medi- 
cal education and practice in our country? 
I think one can justifiably claim that the 
guidance given to the recent graduate in 
planning a program of training leading to 
Fellowship or Certification in a svecialtv 
has been of the greatest value. The Council 
has always kept in mind that the training 
programs should not be rigidly laid down 
with a view to providing conformity to a 
fixed pattern. The program should and 
does stimulate depth as well as breadth in 
the learning process during training. The 
acceptance of the importance of the basic 
sciences of medicine has been kept in mind 
in all areas. 


The conduct of searching, written and 


practical examinations has allowed the 
College to admit to its Fellowship only 
those who have attained excellence. We 
would like to think that the prestige of the 


Fellowship ranks high in both university 
and hospital circles in Canada and through- 
out the Commonwealth as a hallmark of 
medical attainment. 

While the interest of the College is pri- 
marily in the field of graduate medical edu- 
cation, one feels that the appointment of 
Fellows of our College to teaching positions 
in the clinical departments of Canadian 
medical schools has improved the standard 
of undergraduate clinical teaching. 

Medical education and the medical care 
of the patient are inseparable in a teaching 
hospital. Our College through its repre- 
sentation on and partial support of the 
Canadian Council on Hospital Accredita- 
tion is contributing to the maintenance of 
improved hospital care in this country. 

The initial objectives of our College are 
being realized in that we have provided an 
accepted method for the evaluation of 
graduate training. I am confident that the 
quality of medical practice has improved in 
all areas of Canada as a result of our 
Fellowship and Certification programs. 

One must recognize that, however pro- 
ficient the doctor may be as a practitioner 
or teacher, his ethical standards in his deal- 
ings with his colleagues and his patients 
will be among the criteria by which he 
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Monseigneur Irénée Lussier, Rector of the University of Montreal, with Dr. Scott at 
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himself and the profession at large will be 
judged at the bar of public opinion. 


The best defence against criticism of us 
as individuals or as a group is the recogni- 
tion by those whom we serve that our chief 
concern is the best interests of the patient. 
Francis Peabody expressed this very simply 
and beautifully 30 years ago by saying that 
“one of the essential qualities of the physi- 
cian is an interest in humanity, for the 
secret of the care of the patient is in caring 
for the patient.” 

One hopes that our College will continue 
to maintain an interest in ethics as well as 
scholarship and competence as an essential 
quality in its Fellows. 


1959 FELLOWSHIP EXAMINATIONS 
OF THE ROYAL COLLEGE 


THE FOLLOWING CANDIDATES in surgery were 
successful in the 1959 Fellowship Examina- 
tions of the Royal College of Physicians and 
Surgeons of Canada. 


General Surgery (53).— Morris Asa, 
Windsor, Ont.; Ronald James Baird, To- 
ronto; William Henry Barnes, Hamilton, 
Ont.; Edward James Beaton, Barrie, Ont.; 
Georges Bédard, Hull, Que.; Sarab Singh 


Bhatia, New York, N.Y., U.S.A.; Donald 
Kenneth Black, Regina; Claude Brunet, 
Quebec, Que.; Frederick William Campbell, 
Jr., Minneapolis, Minn., U.S.A.; William 
Stephen Cave, Kelowna, B.C.; Ralph 
Marenus Christensen, Vancouver; Wallace 
Bakfu Chung, Vancouver; Gerald Coursley, 
New Westminster, B.C.; Joseph Stephen 
David, Toronto; Gordon Russell Davies, 
Saskatoon; Jean-Paul Després, Quebec, 
Que.; Joseph-Raymond Fernand Desrosiers, 
Loretteville, Que.; Robert Orme Farley, St. 
Thomas, Ont.; Gaston Forget, Montreal; 
Jacques Bertrand Gagnon, Montreal; Car- 
stairs Clouston Gardner, Oshawa, On!.; 
Brian Cameron Gay, Ottawa; Robert Kings- 
ley Graham, Manitouwadge, Ont.; Georse 
Yoshinori Hiraki, Toronto; John Dona'd 
Hough, Victoria, B.C.; Harry Alexander 
Hyde, Toronto; Neville James Jackson, 
Saskatoon; John William Kerr, Kingston, 
Ont.; Ratan Kumar Keswani, Charlotte :- 
ville, Va., U.S.A.; Claude Lafortune, Joliett >, 
Que.; Richard A. Lambert, Thetford Mine;, 
Que.; Allan Meredith Lansing, Chicag), 
Ill., U.S.A.; Louis Joseph Laporte, Vil e 
St-Laurent, Que.; Raymond Denis Josey h 
LaRocque, Windsor, Ont.; Manly Bernaid 
Levin, Winnipeg; James Forest  Lin\|, 
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Rochester, Minn., U.S.A.; Jacques Alfred 
Loeb, Toronto; John Duncan Claude Mac- 
donald, Brookfield, Wis., U.S.A.; Ian 
Donald MacLeod, Weyburn, Sask.; John 
Andrew McCredie, London, Ont.; Norman 
Voods Mortimer, Toronto; William Lindsay 
Cgilvy, Montreal; Radha Krishna Padhi, 
Kingston, Ont.; Arthur Albert Pagé, Knowl- 
tn, Que.; Charles Roy Palmer, Parry Sound, 
Cat.; Cyrille Jean Joseph Paquette, Mont- 
real; Sabin Plourde, Quebec, Que.; Terence 
Aitvin Richards, Hamilton, Ont.; Walter 
Rolland, Brantford, Ont.; Irving Bernard 
Rosen, Toronto; Ernest Bhasker Sundaram, 
\ ontreal; Walter Govan Waddell, Toronto; 
Jc hn Kenneth Wyatt, London, Ont. 

Surgery (Neurosurgery) (6).— Antonin 
Frechette, Trois-Rivieres, Que.; Rankin 
Kilgour Hay, Winnipeg; Sonis Napoléon 
Martinez, Montreal; Kenneth William Ellis 
Paine, Saskatoon; Ronald Reginald Tasker, 
Toronto; Gordon Bruce Thompson, Mont- 
real. 

Surgery (Obstetrics and Gynexcology) 
(23).—Kenneth Baker, Edmonton; Cecil 
Ronald Bradford, Winnipeg; John David 
Cairns, Toronto; John Alexander Car- 
michael, Regina; Jacques Corbeil, Verdun, 
Que.; Bernard Allan Davis, Montreal; 
Robert Findlay Edington, Cornwall, Ont.; 
William Gordon Francis, Toronto; William 
Denis Fraser, Montreal; Ashley Milton 
Krisman, Vancouver; Jules Eugene Leclerc, 
Quebec, Que.; Samuel Librach, Toronto; 
Robert King Miller, Oshawa, Ont.; Ely 
Ravinsky, Willowdale, Ont.; Martin Lyle 
Robinson. Toronto; John Walter Fraser 
Scrimgeour, Fort William, Ont.; Narinder 
Nath Sehgal, Ottawa; Thomas John Shep- 
pard, Peterborough, Ont.; Stuart Donald 
Sims, Toronto; William Langford Tew, 
London, Ont.; Charles Peter Vernon, To- 
ronto; James Garnet Courtland White, 
Brantford, Ont.; William George Whittaker, 
Peterborough, Ont. 

Surgery (Ophthalmology) (1).—Samuel 
Walter Nevil Gibson, South Burnaby, B.C. 

Surgery (Orthopedic Surgery) (12).— 
Jean-Claude Caron, Paris, France; William 
Gerard De Haas, Calgary; Fergus Albert 
Ducharme, Ottawa; John Graham Evans, 
Toronto; Michael Clement Hall, Toronto; 
George Davidson Kay, Toronto; Paul 
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Mailhot, Montreal; Kenneth Alan McClus- 
key, Doncaster, Ont.; Yves Normand, Trois- 
Riviéres, Que.; Bruce Guy Sadler, Sillery, 
Que.; Albert McMurdo Sinclair, Halifax, 
N.S.; Alan Murray Wiley, Toronto. 

Surgery (Otolaryngology) (1).—George 
Shimo-Takahara, Montreal. 

Surgery (Plastic Surgery) (2).— Pierre 
Paul Gagnon, Quebec, Que.; Edward 
Michael Gold, Montreal. 

Surgery (Urology) (5) —Neil Calvert 


Carruthers, Sarnia, Ont.; Gordon Leath 
Henderson, Windsor, Ont.; Calvin Clarence 
Krause, Brooklyn, N.Y., U.S.A.; William 
Hall Lakey, Ann Arbor, Mich., U.S.A.; 
Lauréat J. E. Tremblay, Chicoutimi, Que. 


NEWSLETTER 


AT THE RECENT Annual Meeting of the 
College held at the Queen Elizabeth Hotel, 
Montreal, Dr. Donald A. Thompson of 
Bathurst, N.B. a Fellow of the College in 
the Division of Surgery, was installed as 
the new President of the Royal College of 
Physicians and Surgeons of Canada for the 
term 1960-1962. Dr. Thompson succeeds 
Dr. John W. Scott of Edmonton, who con- 
tinues to serve on the Executive Committee 
and the Council as the Immediate Past- 
President. The election of Dr. Thompson is 
unique in that it is the first time that this 
important post will be occupied by a 
Fellow from a non-university centre. 

Dr. Lennox G. Bell of Winnipeg was 
elected Vice-President for the Division of 
Medicine and Dr. Charles E. Hébert of 
Montreal, Vice-President in the Division of 
Surgery. Dr. James H. Graham, Secretary, 
Dr. W. Gordon Beattie, Honorary Assistant 
Secretary, both of Ottawa, and Dr. Kenneth 
T. MacFarlane of Montreal, Honorary 
Treasurer, were reappointed to office. 

Dr. Walter C. MacKenzie of Edmonton, 
was elected to the Council of the College 
in the Division of Surgery for the period 
1960 to 1964. Three other vacancies repre- 
senting the Division of Surgery on the 
Council for this period were filled by the 
re-election of Dr. Percy E. Ireland of 
Toronto, Dr. Louis-Philippe Roy of Quebec 
City and Dr. Donald R. Webster of 
Montreal. 


In January 1959, the Council directed 
the Credentials Committee, in consultation 
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with the Specialty Committees of the Col- 
lege and the National Specialty Societies, 
to modify the training requirement so that 
a single standard of training would apply 
for both Certification and Fellowship 
examinations. Such a single standard of 
training had been adopted previously in 
Neurosurgery and Orthopedic Surgery. 

At its meeting in January 1960, the 
Council adopted, on the recommendation 
of the Credentials Committee, the single 
standard of training in the following fields 
of surgery: General Surgery, Obstetrics and 
Gynecology, and Otolaryngology. Com- 
mencing in 1964 and thereafter, candidates 
for either the Fellowship or Certification 
examinations in these specialties must 
comply with the following revised training 
requirements: 


GENERAL SURGERY 

The new requirements represent only the 
deletion of the one year of supervised prac- 
tice of General Surgery from the old re- 
quirements for the Certification examina- 
tion in General Surgery. 
1. An approved general internship of 

least one year. 
2. Four years of graduate training in addi- 


This 


tion to the general internship. 
period must include: 


(a) Two years of approved resident 


training in Surgery. One of these 
years must be on a general surgical 
service; the remaining year may 
also be spent on a general surgical 
service or, as an alternative, may be 
divided between special surgical 
services if such services are ap- 
proved. 

Two years of training which may 
include: 

(i) Further approved _ resident 
training in General Surgery. 
One year as a clinical research 
fellow in a department ap- 
proved by the College. 

One year in the full-time 
study of basic science in a 
department approved by the 
College. 

Six months of approved resi- 
dent training in _ Internal 
Medicine and six months of 
approved full-time study of 
basic science. 
One year in 


(ii) 


an approved 
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course of study and trainin z 
at a hospital or universi' 
centre in Canada or abroa . 
One year of approved reside: t 
training in Internal Medicin 


(vi) 


OBSTETRICS AND GYNAECOLOGY 


The revised requirements provide for a 
additional option of six months of approve 
resident training in Pathology under Se 
tion 2(a) of the regulations and the dek 
tion of the year of supervised practice « 
Obstetrics and Gynecology from the r 
quirements for the Certification examinatio 1 
in Obstetrics and Gynecology. No change 
has been made in the requirements for tl 
Certification examination in Obstetrics cr 
the Certification examination in Gyna- 
cology. 

1. An approved general internship of at 
least one year. 

2. Four years of graduate training in addi- 
tion to the general internship. This 
period must include: 
(a) One year of 

training in 
six months 
training in 
six months 
training in 
Pathology. 
Two years of approved resident 
training in Obstetrics and Gyne- 
cology. This must be of such a 
nature as will provide adequate 
training and experience in each 
branch of the specialty. 

(c) One year of training which may 

include: 
(i) One 

2(b) 

One year as a clinical researc!) 

fellow in a department ap- 

proved by the College. 

One year of full-time study of 

basic science in a Departmert 

approved by the College. 

If no time was spent on | - 

ternal Medicine under 2(a 

six months of approv ed res - 

dent training in  Intern:| 

Medicine and six months c 

approved full-time study c‘ 

basic science. 

One year in an approve | 

course of study and trainin { 

at a hospital or universit ’ 
centre in Canada or abroac. 


approved resident 
General Surgery, or 
of approved resident 
General Surgery and 
of approved resident 
Internal Medicine or 


further year as under 


(ii) 


(iii) 


(iv) 
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OTOLARYNGOLOGY 


The revised requirements in Otolaryn- 
‘ology remove the mandatory requirement 
or one year of approved resident training 
11 General Surgery or six months of ap- 
»roved resident training in General Surgery 
.nd six months in Internal Medicine, 

‘hough it will be noted that such a year 
; a preferred option under Section 2(b) 
(f the revised requirements. The options 
rovided under this section represent an 
_dditional year of training beyond the pre- 
ious requirements for the Certification 
examination in Otolaryngology. The word- 
ng of Section 2(a) of the revised require- 
nents in this specialty as it will appear in 
he printed regulations may undergo further 
hanges but the principle of three years of 
\pproved training in the specialty has been 
idopted. 

An approved general internship of 

least one year. 

Four years of graduate training in addi- 

tion to the general internship. This 

period must include: 

(a) Three years of approved training 

in ‘onda ngology, two years of w hich 

must be spent in approved resident train- 
ing in Otolaryngology and one year of 
which may be spent in further approved 
resident training in Otolaryngology or 
such other training in Otolary ngology as 
may be approved by the Credentials 

Committee. 

(b) One year 

include: 

(i) One year of approved resident 

training in General Surgery. 

Six months of approved resident 
training in General Surgery and 
and six months of approved resi- 
dent training in Internal Medicine. 
(Either (i) or (ii) to be preferred 
but not mandatory. ) 

One year in the full-time study of 
basic science in a department ap- 
proved by the College. 

One year in an approv ed course of 
study and training in Canada or 
abroad. 

(v) One year as a clinical research 
fellow in a department approved 
by the College. 

At the January meeting, the Council 
adopted the recommendation of the Com- 
mittee on Examinations, that the general 
medical and general surgical examiner on 
the Board of Examiners for the oral ex- 
amination in pathology in the medical and 


of training which may 


(ii) 


( iii ) 


(iv) 
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surgical subspecialties, be dropped from the 
Board. Accordingly, commencing in 1960, 
the Board of Examiners for the oral ex- 
amination in pathology in the medical and 
surgical subspecialties will be composed of 
examiners representing pathology and the 
specialties concerned. 

Due to the increase in the number of 
candidates for the Fellowship and Certi- 
fication examination in General Surgery and 
the Surgical Specialties, with the resulting 
increased time required to complete the 
oral and clinical examinations of these 
candidates, it has been decided that the 
oral and clinical examination in General 
Surgery and those in the Surgical Special- 
ties will be conducted concurrently in the 
same week, rather than consecutively as 
has been the practice in the past. 

Because of the increased demand which 
this procedure will place on the facilities 
for conducting the oral examination in 
pathology, it will be necessary to have the 
oral and clinical portion of the examinations 
for Fellowship and Certification in Surgery 
and the Surgical Specialties and those in 
Medicine and the Medical Specialties con- 
ducted in different centres. In 1960, there- 
fore, the oral and clinical portion of the 
Fellowship and Certification examinations 
in General Surgery and the Surgical Spe- 
cialties will be held in Toronto, and those 
in Medicine and the Medical Specialties 
in Montreal. 

Candidates for the Certification examina- 
tions of the College are again reminded 
that in 1960 and thereafter, a licence to 
practise in one of the provinces of Canada, 
or the degree of Licentiate of the Medical 
Council of Canada, is a prerequisite to 
eligibility for these examinations. 

Following upon the success of the 
Eastern Regional Meeting held in Halifax 
in October 1959, a Western Regional Meet- 
ing to be held in Saskatchewan during 1960 
has been authorized, the site and date to 
be determined later. As in the case of the 
Eastern Regional Meeting, the Western 
Regional Meeting will be open to attend- 
ance by Certificants of the College and the 
profession at large. Further information 
concerning the time and place for this 
meeting will be announced in a future 
Newsletter. 


W. Gorpvon Beattig, F.R.C.S.[C], 
Honorary Assistant Secretary 


February 29, 1960 
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BOOK REVIEWS 


(See also page 228) 
ANGEWANDTE UND TOPOGRAPHISCHE 
ANATOMIE (Applied and Topographical Ana- 
tomy). G. Tonduery. 578 pp. Tlust. Georg 
Thieme, Stuttgart, W. Germany; Intercontinenta 
Medical Book Corporation, New York, 1959. 
$18.80. 


German-speaking physicians wishing to refresh 
their memory on points in regional and applied 
anatomy will find a concise and beautifully illus- 
trated account of the subject in this textbook. 
The first edition has already been translated into 
Italian and Spanish and the second one_ has 
undergone considerable revision. The new Paris 
terminology is used throughout, and _ revisions 
include new material on the lungs, the inguinal 
region and the pelvic floor. The account of each 
region is introduced by a brief survey of its 
embryology, since the author considers that the 
embryological approach is the best in explaining 
topography. 


HOSPITAL AND COMMUNITY. History of the 
Royal Melbourne Hospital. K. S. Inglis. 226 pp. 
Illust. Melbourne University Press, Victoria, 
Australia; The Macmillan Company of Canada 
Limited, Toronto, 1958. $5.00. 

The Royal Melbourne Hospital, one of 
Australia’s most famous medical institutions, had 
its origins in 1841 when a group of private 
citizens called a public meeting to consider fund- 
raising for the provision of a hospital in the new 
town. They had previously sought, and failed 
to obtain government funds for the project, and 
the main theme of Inglis’s most admirable his- 
tory of the hospital is the interplay of private 
charity and the state in the financing and con- 
trol of a necessary medical facility. 

As a history of a great hospital, told with wit 
and intelligence, it must rank high. As a social 
document. it will also be of interest to a wide 
range of readers for its objective discussion of 
many issues connected with medical care. 

For the first 50 years of its life the Hospital 
seems to have been a centre of controversy. For 
40 years discussion raged over its rebuilding or 
relocation—in any event, it was first rebuilt in 
1913 and then relocated in 1944 in its present 
home, to which it might well have moved 70 
years earlier.Other evidences of the leisurely pace 
of democracy are the fact that it took 25 years 
of agitation to get an eye department, and the 
even more astonishing fact that the first Mel- 
bourne professors of medicine and surgery were 
appointed only in 1955, 70 years after the ap- 
pointments had first been suggested. In 1891, 
Allen, the pathologist, wanted a research insti- 
tute; in 1919 it was built and now has Sir 
MacFarlane Burnet as its distinguished head. 

The book is full of delightful detail, such as 
the story of the tuberculous girl who in about 
1880 was prescribed seven bottles of rum and 
12 bottles of brandy in a 28 day stay, and the 
suggestion by a hostile newspaper that sensible 
persons should carry cards giving their name and 
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address, and a note “If any accident shou d 
happen to me, do not on any account take ne 
to the Melbourne Hospital”. This pre-Listeri: n 
attitude had its justification, for in 1870 a Mei- 
bourne doctor said that no one with the least 
experience of disease could doubt that a patie it 
at home had a far better chance of recove y 
than in hospital. One of the reasons for increase 4 
use of modern hospitals is, as Inglis points ov‘, 
the gradual abandonment of the public attituc e 
of fear of them. 

In spite of the remoteness of the setting, am - 
one interested in hospitals will find somethir g 
entertaining and instructive in this well written 
historical monograph. 


LESIONS OF THE LOWER BOWEL. Raymon. 
J. Jackman. Mayo Clinic, Rochester. 347 pp. 
Illust. Charles C Thomas, Springfield, Ill.; The 
Ryerson Press, Toronto, 1958, $17.00. 

This 350 page book on good quality paper is 
chiefly concerned with the diagnosis of lesions 
of the lower bowel, particularly as seen through 
the sigmoidoscope. The different lesions are 
discussed briefly in the text. An outstanding 
feature of the book is the colour atlas, consisting 
of 75 plates of anal and rectal lesions, mostly as 
seen through the sigmoidoscope and recorded by 
colour photography. Some non-surgical methods 
of treating lesions in this area are discussed. The 
technique of transrectal biopsy of intramural and 
extra-rectal tumours is described. This is an ex- 
cellent book by an author with great experience 
in this field, and a book that anyone working in 
this field would wish to peruse. 


ANESTHESIA FOR INFANTS AND CHILDREN. 
Robert M. Smith, Anesthesiologist, Children’s 
Medical Center, Boston, Mass, 418 pp. Illust. 
The C. V. Mosby Company, St. Louis, Mo., 
1959. $12.00. 


Dr. Smith, chief anzesthesiologist of the Boston 
Children’s Hospital, has tried in this volume to 
gather and organize all recent information 
relating to pediatric anesthesia. As such, the 
book is of particular value for all those taking 
postgraduate training in anesthesia and for all 
practitioners who may anesthetize children 
from time to time. 

Many chapters are especially informative, 
such as those on respiratory physiology, fluid 
therapy and blood replacement. 

Unfortunately, halothane -(Fluothane) hes 
only been noted briefly, but adequate refe’- 
ences are available. 


CHIRURGIE DER HAND. ATLAS DER OPEF- 
TATIONSTECHNIK (Surgery of the Han. 
Atlas of Operative Technique). M. Iselin (Cor - 
sultant Surgeon, American Hospitals, Paris’, 
Luc Gosse, Serge Boussard and Daniel Benois . 
325 pp. Illust. Georg Thieme Verlag, Stuttgar , 
W. Germany; Intercontinental Medical Boc< 
Corporation, New York, 1959, DM 69.- 


Dr. Iselin’s book Chirurgie de la main wis 
first published 30 years ago, and this presei t 
edition is a new effort to present the surgic. | 
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treatment of the hand in atlas form. Fractures, 
in‘ection, injuries, congenital malformations 
and injuries to tendons are illustrated by 
ac ual cases operated on and followed up by 
th: author. As most of the pathological con- 
di'ions may lead to disabilities, the extensive 
and lucid chapter on reconstructive surgery 
is one of the most valuable and useful parts 
of this book. The drawings are simple and 
ckar, and the explanatory notes are short 
an1 authoritative and conveniently placed 
on the opposite page. 

[he book would be a unique and useful 
ac lition to the library of any surgeon interested 
in the intriguing problems a hand injury may 
pr ‘sent. 


CLINICAL APPLICATIONS OF DIAGNOSTIC 
AND THERAPEUTIC NERVE BLOCKS, John 
Bonica. 354 pp. Illust. Charles C Thomas, 
ipringfield, Ill; The Ryerson Press, Toronto, 

959. $9.50. 

Tle author, Dr. John J. Bonica, is recognized 
as an international authority on the application 
of regional nerve block procedures, and has 
aleady written a very comprehensive exposi- 
ticn of this subject. The present monograph 
is a well written, concise description of the 
most important aspects of diagnostic and thera- 
peutic nerve blocks. It is divided into two 
parts. The first part begins with an interesting 
historical outline of the subject and a clear 
description of the basic neurophysiology and 
pathology of pain, followed by the indications 
for nerve blocks and the principles and requi- 
sites for optimal results. An up-to-date outline 
of techniques, drugs, precautions and compli- 
cations expected is also included. The remain- 
ing part deals with a thorough review of the 
clinical application of diagnostic and therapeu- 
tic nerve blocks. Chapter Nine, which deals 
with blocks of sympathetic and other auto- 
nomic nerves, is particularly well done. 

The author has succeeded in placing this 
method of diagnosis and therapy in its proper 
perspective so that it will be applied properly 
to provide patients with the maximum benefit. 

The descriptions and figures are easy to 
follow, the print is large, the format is pleasant 
and the advice offered is sound. The book con- 
tains a complete table of contents, index and 
list of basic references. This book should find 
wide usefulness among anesthetists, surgeons, 
and other physicians who wish to undertake 
diagnostic and therapeutic nerve blocks. 


HANDBUCH DER ORTHOPAEDIE. Band II. 
Spezielle Orthonedie Rumpf (Wirbelsaeule und 
Becken). Handbook of Orthopedics. Vol. II. 
Special Orthopedics: Trunk (Vertebral Column 
and Pelvis). G. Hohmann, M, Hackenbroch and 
K. Lindemann. 1136 pp. Illust. Georg Thieme 
Verlag, Stuttgart, W, Germany; Intercontinental 
Medical Book Corporation, New York, 1958. 
$41.45. 

The special field covered in this book is the 

spinal column, pelvis, and shoulder region. 

The contrasting presentation of normal and 
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abnormal anatomy and function makes this 
large volume both interesting and readable. The 
importance of embryology is freely recognized 
in many of the chapters and shown to be a 
great help to get a clear picture of congenital 
deformities and their variations. 

The treatment of scoliosis, a difficult sub- 
ject, is thoroughly presented by Prof. Linde- 
mann, every worthwhile conservative and 
operative treatment being given adequate 
recognition. There are excellent chapters on 
fractures, degenerative, and inflammatory 
diseases of the spinal column. Other interesting 
monographs are the ones on neurological com- 
plications following congenital deformities, 
accident diagnosis and treatment, and the 
forensic implications of spinal injuries; there 
is also a short but original chapter on gynzco- 
logical orthopedics. 

It is a very difficult task not to mention 
the many worthy contributions—they are all 
authoritative and excellently presented. This 
volume, like the first, is a magnificent contribu- 
tion to orthopedic surgery, and will serve 
surgeons for many years to come as a depend- 
able source of information. 


HERNIA. Sir Heneage Ogilvie, Consulting Sur- 
geon, Guy’s Hospital, London, England. 135 
pp. Illust. Edward Arnold (Publishers) Ltd., 
London; The Macmillan Company of Canada 
Limited, Toronto, 1959. $4.75. 


There has been much writing and lecturing 
and debate on the subject of hernia; more 
articles and more controversy and instruction 
than perhaps on any other surgical subject, 
and over a longer period of time. Since herni- 
orrhaphy is probably the most common opera- 
tion performed, one might expect an even 
longer volume of literature on the subject. 
This book, by an eminent London surgeon, 
whose busy life in a great teaching hospital 
and in two World Wars, whose study of the 
anatomy and physiology of the inguinal region 
has been life-long, and whose travels and pub- 
lications have been so extensive, will be ap- 
preciated very widely indeed. Ogilvie’s writing 
is easy to read; his ideas are thoughtful, stimu- 
lating, often unorthodox. This small volume 
lives up to every expectation. If the reader 
disagrees or finds his techniques on the author’s 
unapproved list, he cannot help but be stimu- 
lated and review his fundamental concepts, for 
there is nothing stated without reason leavened 
by experience. 

Highly recommended for neophyte as well 
as experienced students of surgery. 


PEDIATRIC NEUROSURGERY, Edited by Ira J. 
Jackson and Raymond K. Thompson. 564 pp. 
Illust. Charles C Thomas, Springfield, Ill.; The 
Ryerson Press, Toronto, 1959, $18.25. 


Tt must be difficult for an editor (or author) 
to know where to draw the line that separates 
(Continued on next page) 
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pediatric from adult neurosurgery; the at- 
tempt has not been entirely successful here. 
Perhaps neurosurgery of childhood should not 
be treated as a special subject at all unless 
it be confined to neurosurgical ailments pecu- 
liar to childhood. This is not the scheme that 
has been followed consistently. It is true that 
the practice of neurosurgery in children calls 
for specialized knowledge and modified tech- 
niques and this more general aspect has been 
considered in the first section of the book, 
but there is much that cannot fairly be said 
to be strictly within a pediatric surgeon’s 
province. To take an extreme example, there 
is a short chapter on psychosurgery which con- 
cludes, rightly, that the type of ablative pro- 
cedures used in adult mental disease has no 
place in the treatment of children. 


In general the teaching of its pages is 
acceptable, the chapters on tumours (Lyle 
French) and congenital anomalies (William F. 
Meacham) being particularly good. Some 
authors show such a painful respect for the 


other point of view that one longs for the 
traditional dogmatism of a text book. 


Opposite the dedication to Sir Geoffrey 
Jefferson and W. V. Cone, the publishers have 
inserted an unfortunate little advertisement in 
favour of all Thomas books, which must have 
distressed the editors when they saw it in 
the finished product. 


SURGICAL TECHNIQUE. Stephen Power, Dread- 
nought Hospital, Greenwich, England. 411 pp. 
Illust. 2nd ed. William Heinemann Medical 
Books Ltd., London, England; British Book 
Service (Canada) Ltd., Toronto, 1959, $7.20. 


Intended for house surgeons, this handy book 
covers a great many details in surgical tech- 
nique that are seldom talked or written about. 
The practising surgeon takes for granted such 
subjects as the incision, the positioning of the 
patient, tying knots, choice of instruments and 
sutures, drains, methods of dissection, and 
scrubbing. He seldom teaches these things and 
criticizes his surgeon-pupils only when he 
notices their mistakes, for they are things that 
have become almost instinctive. No one could 
write such a book of detailed instruction which 
would be completely approved by every ex- 
perienced and capable surgeon, but there is no 
doubt that all will be stimulated and will 
agree that there is a place for such fundamental 
instruction. The second edition has been ex- 
tensively revised, especially adding discussions 
of catheter drainage, transfusion and certain 
instruments. It is easy and interesting reading. 


Power's Surgical Technique is recommended 
for every beginner in surgery and will be in- 
teresting to many of their teachers. It is pos- 
sible to become a F.R.C.S. and know a great 
deal about operations and little about operating. 


A SYSTEM OF ORTHOPAEDICS AND FR. 
TURES, A. Graham Apley. 357 pp. (index | 
pp). Butterworth & Co. (Publishers) Ltd., L 
don, England; Butterworth & Co, (Canada) L 
Toronto, 1959, $9.50. Interleaved ed. $13.5( 


This small, concise manual is a compilation : 
amplification of lecture notes prepared 
F.R.C.S. candidates studying at Pyrford. 
brevity and unambiguous verbal descripti 
would make it a useful work to supplem 
other more complete references or for qu 
pre-examination reviews. It could, in additin, 
be well recommended for study purposes ~ 
undergraduate students or any doctor hand] 
orthopedic cases. Its form of presentat 
should encourage the student in developin; 
good routine of methodical approach. 

The chapter on diagnosis contains a wea'th 
of material by which the patient can be 
assessed initially. Pointing out that the com- 
mon symptoms in orthopedics fall into three 
groups, i.e. (a) that something looks wrong; 
(b) that something feels wrong; (c)_ that 
movement is wrong, the author continually 
stresses the sequence of “LOOK, FEEL, 
MOVE”, in examination of various disorders. 

Insufficient attention has been given to 
osteomyelitis, especially the pattern of those 
cases seen in the pre-antibiotic era and in 
point of fact occasionally even today. The 
same criticism applies to the section on rheuma- 
toid arthritis where little concrete or factual 
information is to be found. On the other hand, 
the reviewer is impressed by how compre- 
hensively the subject of osteoarthritis and the 
various forms of osteochondritis have been 
considered. Brief but adequate descriptions are 
given of the clinical, pathological, and x-ray 
features of many of the more common dys- 
trophies, dysplasias, and tumorous conditions 
of bone. 

The notes on symptoms, signs and especially 
pathomechanics of the various balanced and 
unbalanced paralyses of poliomyelitis are well 
analyzed and should make interesting reading 
for even an internist. In a review of | this 
nature it would be impractical to comment 
on all the topics covered but the comprehen- 
sive coverage of the subject that the author has 
attained is truly remarkable. Many ortho- 
pedic conditions are classified on a regional 
basis and although in some cases the con- 
sideration is very brief, it will serve to call 
to the reader’s attention conditions on wh ch 
he might like to refer to another source of 
reference. 

The section on fractures is by no me ins 
an exhaustive one but again, many types ue 
considered and even a surgeon who has dc ne 
a considerable amount of this work will in- 
doubtedly glean some useful information. This 
is true of the entire book which is indeec a 
valuable and ready source of many useful 
facts and would be well worth the price if 
only kept on the book-shelf as quick refere: ce 
for the busy practitioner. 

(Continued on page 279) 
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To know 
intravenous 
anesthesia 
is to know 
Pentothal 


More than any other intravenous 

anesthetic in the world, Pentothal 
affords the modern practitioner 
the security of exhaustive trial 
and documented experience. 


As with any potent agent, 

good results demand skill 

and knowledge on the part 
of the person using it. 


That is why Pentothal’s 
unparalleled clinical background 
is of such importance. The 
techniques of management—the 
rapid, smooth induction, the pleasant, 
J uncomplicated recovery pattern, the 
remarkable record of safety—all these 
have been detailed in more than 3000 
published world reports, on nearly every 
known surgical procedure. To know 
intravenous anesthesia is to know 
Pentothal—agent of choice the 
world over. 


Abbott Laboratories Limited, Montreal - Toronto — Winnipeg — Vancouver 


eo eT ASTRA ER . oy 


PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 
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FORTHCOMING MEETING 


EIGHTH CONGRESS OF THE PAN- 
PACIFIC SURGICAL ASSOCIATION 


The Eighth Congress of the Pan-Pacific 
Surgical Association will be held in Hono- 
lulu, Hawaii, from September 27 to Octo- 
ber 5, 1960. All members of the profession 
are eligible to register and are urged to 
make arrangements as soon as_ possible 
if they wish to be assured of adequate 
facilities. An outstanding scientific program 
by leading surgeons promises to be of 
interest to all doctors. Ten surgical spe- 
cialty sections are held simultaneously. 
Further information and brochures may 
be obtained by writing to Dr. F. J. Pinker- 
ton, Director General of the Pan-Pacific 
Surgical Association, Suite 230, Alexander 
Young Building, Honolulu 13, Hawaii. 


CHANGE OF ADDRESS 


Subscribers should notify the Canadian Journal 
of Surgery of their change of address two months 
before the date on which it becomes effective, 
in order that they may receive the Journal with- 
out interruption. Coupon for this can be found 
on page 29. 


POST-GRADUATE COURSE 
IN SURGERY 


Designed for candidates for 
the F.R.C.S.(C) and the 
American Board of Surgery 


The Surgical Staff of the Royal Victoria Hospital 
are conducting their fourteenth annual course in 
surgery designed especially for those wishing to 
write the F.R.C.S.(C) and the American Board of 
Surgery. 


The course consists of two sections: the correspon- 
dence portion will commence on May 2nd and will 
consist of selected reading with weekly written 
questions. The clinical and didactic full time course 
will commence on Aug. Ist and continue for 7 
weeks. 


All the required work will be presented by the 
various specialists and will consist of physiology, 
anatomy, pathology, x-ray in association with 
general and special surgery. 


Fee for the course $225.00. 


Address applications or inquiries to: 
The Post-Graduate Board 
Royal Victoria Hospital 
Montreal 2, P.Q. 


THE TISSUE-FRIENDLY SUTURE AND TUBING 


SUPRAMID EXTRA 


World’s only polyfilament surgical suture neither twisted nor braided! 
New Cable type Construction: Several strands enclosed within 
a smooth cover form an impenetrable surface. No stitch irritation, 
no growth of tissue into suture. 


New Strength: Cable construction gives great pliability and 
extraordinary strength. Knots stay tied. No breaking when tying. 
May be repeatedly autoclaved without damage. 


Lone 
Limi 


New Package Forms: Non-sterile containers in which suture § fesso 
may be autoclaved. Sterile dry packs with swaged on rust proof § form 


carbon steel needles. = 
. a 


C 
TUBING ~ 


Le 
*Fully inert because it is made of the same material as the suture; pedic 


*Fully transparent tubing which can be repeatedly autoclaved; 


*Thinnest walls of any surgical tubing; : 
. . . . . . e 
*Most economical. It is in your interest to compare prices and quality. Sprin 


$20.2 

Ne 

Sole importer for USA, Canada, Mexico, Central and South America: ae 
the B 


DR. s. JACKSON Enel; 


4713 Colorado Avenue, N.W., Washington 11, D.C. Edin 


60 Eastern Avenue, Brampton, Ontario, Can: da of C: 
*U.S. Trade Mark Registered. Canadian Trade Mark Registered. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST—ORDER FROM YOUR SUPPLIER OR DIRECTLY FROM 





Ap-il 1960 BOOKS RECEIVED 


Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. 


HANGER 
ARTIFICIAL LIMBS 


Arterial Embolism in the Limbs. The Clinical 
Pro»olem and its Anatomical Basis. A. L. Jacobs, 
Physician to the Whittington Hospital, London, 
Ensland. 200 pp. Illust, E. & S. Livingstone 
Ltd, Edinburgh and London; The Macmillan 
Coripany of Canada Limited, Toronto, 1959. 


$6. 0 It is our policy to consult surgeon 
aU. 


Atlas de Techniques Chirurgicales: Les grandes before soliciting patient 


tecl niques: cou, thorax, abdomen, chirurgie pel- 
vier ne. R. Michel-Bechet. 580 pp. Illust, G. Doin 
et Cie, Paris, 1958. 25,000 fr. 


Autogenous Vein Grafts and related aspects of 
per pheral arterial disease. W. Andrew Dale, 
\ss:stant Professor of Clinical Surgery, Vanderbilt 
University School of Medicine, Preface Dy Earle 
B. Mahoney, University of Rochester School of 
Medicine and Dentistry, 123 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, 
Toronto, 1959. $6.50. 


Chirurgie du Rachis. A. Sicard, Professor at the 
Faculty of Medicine, Paris. 484 pp. Illust. Masson 
et Cie, Paris, France. Paper bound 6000 fr., linen 
bound 7000 fr. 


Clinical Orthopzedics No. 13: The Hand—Part I. 
Editor-in-Chief, Anthony F, DePalma. 393 pp. 
Illust. J. B. Lippincott Company, Philadelphia 
ind Montreal, 1959. 


Clinical Prosthetics for Physicians and Thera- 
pists. A Handbook of Clinical Practices Related to 
Artificial Limbs. Miles H. Anderson, Prosthetics 
Education Project; Charles O. Bechtol, Professor 
of Surgery (Orthopedics); Raymond E. Sollars, 
Associate Director Prosthetics Education Project, 
University of California. 393 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, 
loronte, 1959. $11.50. 


Diseases of the Nose, Throat and Ear. A Hand- 
book for Students and Practitioners. I. Simson 
Hall, Lecturer in Diseases of Nose, Throat and 
Ear, University of Edinburgh. 467 pp. Illust. 7th 
ed. E. & S. Livingstone Ltd., Edinburgh and 
London., The Macmillan Company of Canada 
Limited, Toronto, 1959. $3.60. 


The Foot and Ankle. Their Injuries, Diseases, 
Deformities and Disabilities. Philip Lewin, Pro- 
fessor Emeritus of Bone and Joint Surgery, and 
formerly Head of Department, Northwestern Uni- 
versity Medical School. 612 pp. Illust. 4th ed. 
Lea & Febiger, Philadelphia; The Macmillan 
Company of Canada Limited, Toronto, 1959. 
$14.00. 


Lectures on the Interpretation of Pain in Ortho- 
pedic Practice. Arthur Steindler, Professor Emeri- 
tus, Orthopedic Surgery, State University of Iowa 
Medical School. 733 pp. Illust. Charles C Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 1959. 
$20.25. 


Neoplastic Disease at Various Sites. General 
Editor, D. W. Smithers. Volume I1I—Tumours of 
the Bladder, Edited by David M. Wallace, London, 
England. 352 pp. Illust. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Company 
of Canada Limited, Toronto, 1959. $10.25. 


(Continued on next page) 


Specializing on light 
Dural Metal and 
English Willow limbs 
worn without Shoulder 
straps. 


Improved and __ suc- 
cessful method in fitting 
short thigh stumps and 
hip disarticulations. 


Personal training given 
to patients in the use of 
Hanger Limbs. 


BELTS 
LEG BRACES 


Treatise on 
amputations 


Catalogue and 
demonstration 
given on request. 


Surgeons may rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by the 
American Board for 
Certification, in the 
latest developments 
such as quadrilateral 
sockets, etc., and that 
techniques will be kept 
up-to-date by post- 
graduate courses at 
the New York Univer- 
sity Post-Graduate 
Medical School and 
other institutions. 


J. E. HANGER OF CANADA Limited 
Head Office established 1861 


38 Camden Street, TORONTO 
Phone EM. 4-5797 


1409 Crescent St., MONTREAL 
Phone LA. 9810 
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Nouvelle Pratique Chirurgicale Illustrée Fasci- 
cule XIII (New Surgical Practice Illustrated, 
Fascicle XIII). Edited by Jean Quénu. 276 pp. 
Illust. G. Doin et Cie, Paris, 1959. 3,350 fr. 


Peripheral Facial Palsy, pathology and surgery. 
Karsten Kettel, Chief Surgeon, Department of 
Oto-laryngology, Frederiksborg Central Hospital, 
Hillerod, Denmark. With a foreword by Terence 
Cawthorne, F.R.C.S., England. 341 pp. Illust. 
Charles C Thomas, Springfield, Ill.; The Ryerson 
Press, Toronto, 1959. $23.50. 


Les Plaies de la Main (Hand _ Injuries). R. 
Souquet and A.-R. Chancholle, Toulouse. 295 pp. 
Illust. G. Doin et Cie, Paris, 1959. 3,600 fr. 


Prosthetic Principles—Above Knee Amputations. 
Miles H. Anderson, Director, Prosthetics Educa- 
tion Project, School of Medicine, University of 
California; John J. Bray, Associate Research Pros- 
thetist, School of Medicine, University of Cali- 
fornia, and Charles A. Hennessy, Associate Direc- 
tor, Prosthetics Education Project, School of 
Medicine, University of California. 331 pp. Illust. 
Charles C Thomas, Springfield, Ill.; The Ryerson 
Press, Toronto, 1960, $11.00. 


Radiation Biology. Proceedings of the Second 
Australasian Conference on Radiation Biology held 
at the University of Melbourne, 15-18 December, 
1958 by the Australian Radiation Society. Edited 
by J. H. Martin. 304 pp. Illust. Butterworths 
Scientific Publications, London; Butterworth & Co. 
(Canada) Ltd., Toronto, 1959, $11.00. 


OPERATIVE SURGERY 


General Editors: CHARLES ROB, M.C., M.Chir., F.R.C.S., Professor of Surgery, 
St. Mary’s Hospital, London, and RODNEY SMITH, M.S., F.R.C.S., Surgeon, 


St. George’s Hospital, London. 


This work which was originally published as a complete set of eight volumes and index 
has now been specially edited and divided into groups shown below. Each volume contains 
its own index and in the case of sets of volumes, there is a comprehensive index to the 


whole set. 


GENERAL SURGERY (set of four volumes) 

ORTHOPAEDIC AND PLASTIC SURGERY (set of two volumes) 
GYNAECOLOGY AND OBSTETRICS (single volume) 
GENITO-URINARY SYSTEM (single volume) 

EYES, EAR, NOSE AND THROAT AND NEUROSURGERY 


(single volume) 


Full details are available upon request from: 


BUTTERWORTH & CO. (CANADA) LIMITED 


1367 Danforth Avenue, Toronto 6, Ontario. 


Surgical Aspects of Medicine. H. D. John:on, 
Examiner in Surgery for L.D.S., Royal Colleg: of 
Surgeons of England, 382 pp. Butterworth & 
Company (Canada) Limited, Toronto, 1959. $13.90, 


Surgical Treatment of Bone and Joint Tuber :u- 
losis. Robert Roaf, Department of Orthopa ic 
Surgery, Liverpool; W. H. Kirkaldy-Willis, Ort 10- 
pedic Centre, Nairobi, Kenya; and A. J. M. 
Cathro, Orthopedic Centre, Nairobi. 137 5p. 
Illust. E, & S. Livingstone Ltd., Edinburgh | nd 
London; The Macmillan Company of Can da 
Limited, Toronto, 1959. $5.00. 


The Surgical Treatment of Scoliosis. Louis A. 
Goldstein, Associate Clinical Professor of Ort.i0- 
pedic Surgery, University of Rochester Med cal 
Center. Appendix: Anesthesia in Scoliosis, D. 
Vernon Thomas, Anesthetist-in-Chief, Strong 
Memorial Hospital of the University of Rochester 
Medical Center. 96 pp. Illust. Charles C Thomas, 
Springfield, Ill.; The Ryerson Press, Toronto, 1959. 
$7.50. 


A Textbook of Surgical Physiology. R. Ainslie 
Jamieson, Surgeon, Vale of Leven Hospital, Alex- 
andria, Dumbartonshire, and Andrew W. Kay, 
Professor of Surgery, University of Sheffield. 623 
pp. Illust. E. & S. Livingstone Ltd., Edinburgh 
and London; The Macmillan Company of Canada 
Limited, Toronto, 1959, $9.35. 


The Treatment of Bronchial Neoplasms, Robert 
R. Shaw and Donald L, Paulson, with a chapter 
on Bronchial adenoma by John Lester Kee, Jr. 
135 pp. Illust. Charles C Thomas, Springfield, IIL; 
The Ryerson Press, Toronto, 1959. $8.75. 


$85.00 per set 
$42.50 per set 
$16.00 per vol. 
$23.00 per vol. 


$32.00 per vol. 
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CANCER OF THE BREAST. Willard H. Parsons, 
ditor. 232 pp. IIllust. Charles C Thomas, 
:pringfield, Illinois; The Ryerson Press, Toronto, 
959, $8.25. 


This monograph is the product of twelve 
cotributors, each well-known and most cap- 
ab e in his own sphere. Its ten chapters under- 
tate to bring us up to date in clear and 
co.cise form on the varied aspects of cancer 
of the breast as they have for some time been 
discussed. The foreword by Dr. Warren Cole 
reviews the several chapters. In the final 
ch:pter under the title “Present status of 
caicer of the breast” Dr. Parsons presents 
sol iething of the differences of thought which 
ob ain among workers in this field and an 
effort to introduce reason between them. He 
apparently finds the McWhirter philosophy as 
dificult to digest as the reviewer has done, 
and he uses considerable space to indicate that 
dificulty. He does not seem to know how good 
is the company he keeps, and that at Edin- 
burgh last summer the McWhirter philosophy— 
which was coming to be called the “Edinburgh 
Mcthod”—was virtually repudiated publicly by 
Edinburgh in his own department, as having 
been a worthwhile-enough experiment, but no 
longer favoured in his hospital and university. 

In the chapter on simple mastectomy by 
Dr. Byrd, one finds the acceptance of a practice 
which will not be found agreeable to many 
surgeons of experience on this continent. 

The reviewer was especially happy with the 
chapter on surgical pathology by Dr. Foote, 
and trapped his senior pathologist into reading 
it too. For a pathologist, he was agreeably 
enthusiastic. His summary was “It is the most 
significant attempt in recent years to explain 
breast pathology to the surgeon and the breast 
surgeon to pathology”. We agree. 

Radiation therapy is covered by Dr. Pender- 
gast with knowledge and restraint, out of wide 
experience. 

Two sections left us unhappy: (1) the 
surgical: (a) as under simple mastectomy 
above and (b) as an extension of (a) having 
respect more specifically to simple mastectomy 
in stages III and IV. So many patients have 
been made rapidly worse by the procedure, 
and there are such better ways of treating them, 
that there will be strong objection to any but 
the rarest application of surgery to these con- 
ditions. (2) Chemotherapy: Because to this 
department we look with more hope than to 
any other in stages III and IV cancer of the 
breast, anything related to it is read with 
aviditv. In this book hormone therapy is dis- 
cussed together with the ablation of the differ- 
ent glands, including the hypophysis and the 
adrenals. The author comes down on the side 
of adrenalectomy, and the case for hynophysec- 
tomv is not made at all. As between the two an 
excellent case can be made for the latter, 
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especially by those centres in which mortality 
in hypophysectomy is very low. This however 
is now academic or it bids fair to be if Nissen- 
Meyer’s work (Oslo 1958) on “medical hypo- 
physectomy’—or as it may in fact be “medical 
adrenalectomy”’—continues to show as good 
results as do the more serious operative pro- 
cedures of hypophysectomy and adrenalectomy. 
Our observation in its short use here (one and 
one-half years) is that its primary results are 
equally good as those obtained in hypophysec- 
tomy when so employed. Since however the 
agent employed as substitute for ablation is 
the same, and in the same dose, as is employed 
as maintenance in hypophysectomy, the ques- 
tion must be posed as to whether it was the 
surgical procedure that gave the good results 
or the “replacement” therapy that followed it. 
If the latter produces the results as seems to 
be the case, is hypophysectomy or adrenalec- 
tomy ever indicated? 

The compiler makes no pretence at being 
encyclopedic. Yet in very small compass he 
has produced a stimulating treatise in which 
there can be no monotony because of the 
irregular alternation of the parts that delight 
and parts with which readers may sharply 
disagree. 

For seminar discussions, it could be recom- 
mended to medical students as having much 
that is edifying but also because of its value 
as an exercise in sifting chaff from some very 
excellent wheat. 


TRAITE DE TECHNIQUE CHIRURGICALE 
(Treatise of Surgical Techniques). B. Fey, P. 
Mocquot, S. Oberlin and others. 761 pp. Illust. 
2nd ed. Masson et Cie, Paris, 1959. Paper 
6.000 fr., cloth 7.200 fr. 


Ce livre se 


lit avec beaucoup diintérét car 
il est précis et bien écrit. Les auteurs ne se 
perdent pas en explications longues et fasti- 
dieuses pour le lecteur. Pour chaque opération, 
différentes techniques sont proposées, dis- 
cutées briévement et bien illustrées. Le lecteur 
pourra puiser ailleurs les statistiques sur la 


valeur de chacun de ces procédés s'il le 
désire. 

Ce traité présente d’autres avantages; il 
donne un résumé succinct de lhistorique de 
la technique, ce qui ajoute de lintérét. De 
plus, il contient quelques données sur l'ana- 
tomie et la physiologie de chaque organe étudié. 
Les soins pré et post-opératoires spécifiques 
sont esquissés rapidement et enfin les compli- 
cations majeures, se rapportant a chaque opé- 
ration, sont énumérées et quelques explications 
sur les moyens a prendre pour les éviter et les 
traiter y sont données. 

Si les autres tomes de ce traité sont pré- 
sentés avec la méme précision et la méme 
sobriété, il devrait étre recommandé a tous 
les jeunes chirurgiens pour consultation de 
tous les jours. 
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HISTORY OF CANADIAN SURGERY 


MANITOBA SURGICAL PIONEERS 
JAMES KERR (1849 - 1911) and H. H. CHOWN (1859 - 1944) 


ROSS MITCHELL, M.D., Winnipeg 


I» THE making of a true surgeon thorough 
p:eparation is essential. The founders of a 
trie medical school must be equally well 
pepared in training and in character. They 
m ist be men we'l skilled in their profession 
ard possessed of high ideals and business 
acumen. James Kerr and Henry Havelock 
Ciown had these qualifications. They de- 
seve to be remembered not only for their 
sirgical skill but also for the ideals which 
in pelled them to found and administer, 
wi der adverse conditions, a medica] school 
in a new province just being opened to 
in:migration. Both men were young, well 
truined, adventurous and idealistic when 
they set about their task, and happily both 
met with success. In Pasteur’s phrase, for- 
tune favoured the prepared mind. 

James Kerr was born at Port Stewart, 
County Antrim, Ireland in 1849, and 
studied medicine at Queen’s University, 
Belfast. In his final year he was house 
surgeon under Sir William MacCormac 
who made a name for himself as a military 
surgeon in the Franco-Prussian and Turco- 
Serbian wars. MacCormac was one of the 
first to apply Lister’s principles to the 
surgery of joints and abdomen and his in- 
struction was not lost on the young intern. 

Graduating in 1870, Kerr practised 
briefly in one of the hunting shires of 
England until, lured by adventure, he 
sailed to the Ashanti war on the Gold 
Coast in 1873 as surgeon to the 42nd 
Highlanders, “The Gallant Black Watch”. 
On the way Kerr and an officer were 
watching a school of sharks following the 
steamship. The officer remarked that a 
man overboard would stand no chance. 
Kerr contended that sharks never attack 
an uninjured man. Other officers joining in, 
the discussion became more heated until 
Kerr dived in, swam among the sharks and 
was picked up unharmed. 


Life as a ship’s surgeon appealed to him 
and he made several trips to Canada in 
A'lan liners. On one voyage he made the 
acquaintance of Miss Laura Jane Bell, a 


Dr. James Kerr. 


charming young lady travelling with her 
parents to Canada, and they became en- 
gaged. In 1875 he started practice at Lon- 
donderry, Nova Scotia, where there were 
iron mines, and the original settlers had 
come from the north of Ireland. Kerr was 
appointed surgeon to the Steel Company 
of Canada, and with his future thus as- 
sured, he married his sweetheart in Brant- 
ford at the home of her cousin, Alexander 
Graham Bell. It is interesting that their 
marriage was at the very time and place 
of Bell’s first message over the telephone. 
Best man at the wedding was a young 
Montreal doctor, William Osler. The 
honeymoon was spent at Philadelphia 
where the Centennial Exposition was in 
full swing. There the young couple heard 
Mr. Lister give his first address in America 
on antiseptic surgery. Alas, his message 













for the most part fell on deaf ears but 
the young Irishman drank in every word 
and was confirmed in his belief in the truth 
of Lister’s teaching. 

This teaching, so new and different, was 
not universally accepted. England at first 
stood aloof but Germany welcomed it. In 
order to see the practical application of 
Lister's principles, Kerr and a like-minded 
young surgeon, possibly Francis Shepherd 
of Montreal, visited German hospitals and 
were more firmly convinced. On his return 
to Canada, Kerr practised these principles 
with success. Word of his ability filtered 
out and he received an invitation to join 
the medical faculty of McGill. He went 
with his wife and two young children to 
Montreal, and ere long was appointed 
Chief Surgeon of the Canadian Pacific 
Railway, then building westward. On a 
trip to the new province of Manitoba he 
was impressed with the possibilities of 
Winnipeg, “loosely jointed, gawky, boister- 
ous and mud-bespattered, but alive with 
the first flush of youth”, already a city in 
name but with only 20,000 inhabitants, 
mostly newcomers. Kerr chose a site for a 
tuberculosis sanatorium at Banff Springs, 
and so helped to start Banff as a resort. 
Kerr was appointed health officer for the 
province and travelled through it to en- 
force vaccination. Recognizing the danger 
of the Red River as the almost universal 
source of drinking water, he arranged for 
the sinking of a well near the General 
Hospital in the west end of the city. By 
good fortune it proved to be Winnipeg's 
first artesian well, and for many years it 
served the hospital and vicinity. 

Continuing to practise antiseptic sur- 
gery, Kerr had such success that the other 
doctors of the city accepted him as leader. 
When a young medical man fresh from 
postgraduate studies overseas and a son of 
the lieutenant-governor of the province 
came with the avowed intention of start- 
ing a proprietary medical school, the Win- 
nipeg doctors met to discuss the situation. 
Dr. Kerr declared that before a medical 
school could be started in Manitoba, it 
must meet two conditions: 

1. It must be the co-operative effort of 
the established doctors. 

2. It must be affiliated with the Uni- 
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versity of Manitoba and accept ts 
standards. 
Thirteen incorporators, including ie 


Provincial Secretary, Dr. D. H. Wils: n, 
obtained a charter from the provincial g: v- 
ernment in September, 1883. At this po at 
the incorporators were disposed to 1 st, 
for they were not convinced that the ti: 1e 
was ripe or that the instruction would >e 
efficient. However, a few days later a gro ip 
of would-be medical students and _ soi 1e 
who had had a year or two of trainiig 
elsewhere met and passed a resolution 
urging that the school be started. The n- 
corporators, mostly in their early thirti-s, 
caught the spark and on the evening of 
November 15, 1883, the newly chosen 
Dean, Dr. Kerr, delivered the inaugural 
address in rooms at the corner of Main 
and Portage. Among his words were these 
“What would be premature and impossible 
in older countries becomes here justified 
and even necessary”. 

Classes began at eight o'clock the next 
morning in a cottage on Harriet Street and 
in rooms in the Central School. The fol- 
lowing year the faculty secured a mort- 
gage of $4000 at 9% interest on land near 
the General Hospital—tight money in those 
days—and in 1885 a two storey brick and 
stone building was erected. At about this 
time the General Hospital had moved into 
new brick buildings making it the finest 
hospital in the Canadian west. Wards A 
and B of this structure have recently been 
torn down to make way for a modern unit. 

When the North West rebellion broke 
out in March 1885, Dr. Kerr was appointed 
Surgeon-Major in the Medical Corps, and 
the Winnipeg General Hospital was named 
the base hospital. Dr. Kerr was surgeon, 
and young Dr. F. H. Mewburn was as- 
sistant. The Surgeon-General, Dr. Thomas 
Roddick, arranged that the per diem r ite 
for military sick and wounded should be 
$1.50 and the base hospital continued on 
this financial arrangement until the < is- 
charge of the last patient in the mid lle 
of 1886. The annual report of the Wir ni- 
peg General Hospital for that year reco ‘ds 
that Dr. Kerr had done three major ope ra- 
tions on soldiers; incision and drainage of 
an empyema, excision of a large hydroc 2le 
of the neck in contact with the carctid 
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sheath and subclavian artery, and incision 
o° a knee joint with extraction of a bullet. 
A‘l ran an aseptic course and resulted in 
complete cures. Mewburn became the first 
P ofessor of Surgery in the University of 
A'berta in 1906. 

During the campaign which lasted from 
\arch to May 1885, Kerr made a two 
week trip to the front lines with Roddick 
aid James Bell of Montreal. Kerr suf- 
fered an acute attack of nephritis and 
rleumatism, brought on by icy winds and 
jclting buckboards, and with his health 
tl us undermined he left Winnipeg in 1887. 
Before doing so he reduced successfully 
ai intussusception in the young son of a 
colleague after medical measures by other 
doctors had failed. At that time surgical 
intervention for this condition was a most 
daring procedure. 

Kerr was then offered the post of chief 
surgeon at the Johns Hopkins Hospital at 
Baltimore but found so many restrictions 
placed on his activities that he declined. 
He moved to Washington, D.C., where he 
attracted a group of surgical disciples and 
soon was appointed to the chair of sur- 
gery in one of the two medical schools in 
that city. He resigned to become Professor 
of Surgery in Georgetown University and 
later at the George Washington University. 
He had several “firsts” to his credit in the 
Washington district; first cholecystectomy, 
first gasserian ganglion operation, and first 
operation for intussusception. 

He resigned in 1894 because of failing 
health, but continued in private practice, 
honoured and esteemed. At his summer 
home in Virginia, his love of fine horses led 
him to breed steeplechase racers, for jump- 
ing ability as well as speed. He died in 
1911 at Warrenton, Va. His portrait hangs 
in the office of the Dean in Winnipeg's 
Medical School. 


Dr. Henry H. Coown 

Unlike James Kerr, H. H. Chown was 
a second generation Canadian. His paternal 
grandparents came from Devonshire, Eng- 
land, to Canada in the sailing ship “General 
Wolfe” in 1832, and made Kingston their 
home. The eldest son, Edwin, father of 
Henry, became a well-to-do manufacturer 
and a pillar of Sydenham Methodist 
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Dr. Henry H. Chown. 


Church. Other Chowns made their mark 
in business, at Queen’s University and in 
the Methodist Church of Canada. 

Henry Chown was born on February 
16, 1859, and was educated in Kingston 
schools, Victoria College (then at Cobourg) 
where he obtained the B.A. degree, and 
Queen’s University, graduating M.D. in 
1880. 

The opening up of railway communica- 
tion with “the last great west” brought a 
rush of adventurers to Winnipeg, among 
them this young doctor. After two years of 
practice in the new city he sailed on the 
Allan line “Peruvian” to London and en- 
rolled as a clinical clerk at The London 
Hospital Medical School in Whitechapel. 
It boasted a distinguished group of teach- 
ers: Sir Andrew Clark, Queen Victoria’s 
physician, Frederick Treves, who later 
operated on the Prince of Wales for peri- 
typhlitis, Morrell Mackenzie, the laryn- 
gologist who attended Emperor Frederick 
of Germany, Hughlings Jackson the neur- 
ologist, Jonathan Hutchinson, Harry Fen- 
wick the urologist, and George Ernest Her- 
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man of “Difficult Labour”. One day Chown 
went to King’s College Hospital to see 
Lister. An entry in his diary for June 8, 
1882 runs a description of Lister “a fine 
gentlemanly, well built man, full face, 
white side whiskers and hair turning grey 
—only a poor operator, removal of the 
tongue for cancer’. On July 12 at the 
Samaritan Hospital he noticed among those 
gathered to see an operation for removal 
of a fibroid uterus with a four month fetus, 
Robert Emmett of New York—“middle 
aged gentleman, cool and quiet looking”. 

When he returned to Winnipeg the chief 
topic was the proposed medical school. 
Chown thought that the project was pre- 
mature and declined to be one of the in- 
corporators, but by 1885 he was teaching 
anatomy. Thus began a connection with 
Manitoba Medical College which lasted 
until 1917. He turned to teaching surgery 
and soon was made Professor of Clinical 
Surgery. When that most remarkable char- 
acter, Dr. J. W. Good hit the trail of ‘98 
for the Yukon, Dr. Chown was appointed 
the third Dean. 

Though he was a brilliant operator, his 
greatest achievement lay in the field of 
medical education. During his deanship, 
there occurred the move of the Medical 
College to a new building on the present 
site immediately west of the General Hos- 
pital, the creation of a pre-medical course 
with emphasis on science, the appointment 
of the first full-time professor, and in 1917 
the change whereby Manitoba Medical 
College became the Faculty of Medicine 
of the University of Manitoba. The prop- 
erty and equipment of the College, valued 
at $250,000 were turned over, free of debt, 
to the University. Dr. Chown had repre- 
sented the College on the old University 
Council; he now became a member of the 
first Board of Governors and resigned as 
Dean. 

Dr. Chown’s connection with the Win- 
nipeg General Hospital lasted also for 32 
years. He read widely and well and was a 
daring and expert surgeon, always a little 
in advance of his confréres. The house 
staff almost fought to be on his service, 
though it meant early rising as the Chief 
felt freshest in the early morning and 
would have started at six if hospital rules 
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permitted. Though rubber gloves were 
coming into use on Halsted’s suggestio, 
Chown never wore them as he thoug! t 
they impaired his sense of touch, but hs 
hands were gentle, quick and skillful. F e 
confided that he never approached a difi - 
cult or dangerous operation without reac - 
ing all the details an hour or two before 
going to the hospital. 

At a time when a distinguished physicia 1 
in England said “ovariotomy is not su - 
gery, it is murder’, a woman went t) 
Chown with a large ovarian cyst whic. 
made her life a burden. At his own e>- 
pense he had her placed in a private roon., 
bought fresh linen for the bed, then tr- 
umphantly removed the cyst without in- 
fection. It was the first ovariotomy in wes'- 
ern Canada. Also to his credit was the first 
gastroenterostomy in this region. News of 
the latter operation reached the ears of 
the Governor-General, then visiting Win- 
nipeg, and at a dinner in Government 
House, he requested Dr. Chown to draw 
a diagram of what he had done. It was an 
anterior gastroenterostomy. When the an- 
nual meeting of the Canadian Medical 
Association was held at Winnipeg in 1901, 
he operated before his colleagues to re- 
move a hydatid cyst of the liver, a con- 
dition not infrequently found in the early 
Icelandic settlers in Manitoba, but seldom 
encountered by Eastern visitors. 

After his marriage to Kate Farrell, a 
lady of charm and humour, Chown lived 
first at the corner of Donald and Ellice 
Streets, and later at 263 Broadway near his 
beloved Manitoba Club. After his wife's 
death in 1916 he was cared for by a Chi- 
nese manservant. His elder son, Charles, 
died in early manhood, his second son Dr. 
H. Bruce Chown, is internationally know. 
as a serologist. The late Dr. Gordon 
Chown, whose name is associated with th> 
Children’s Hospital in Winnipeg, was . 
nephew, and Gordon Chown, M.P. fer 
Winnipeg South, is a grand nephew. 

In his early years Dr. Chown real 
widely in Western Canada’s history, an | 
on September 17, 1915 he was persuade | 
to read before the Winnipeg Medic: | 
Society, a paper on “Medical Men an | 
Medicine in Western Canada”. 

When the Great-West Life Assuranc ? 
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(Left) Building first used for anatomy in 1883. (Right) The old Medical College on 
Kate Street. This building still stands on the corner of Kate Street and McDermot Avenue. 
(Bottom) Manitoba Medical College as it appears today. 


Company was formed in Winnipeg, Dr. 
Chown was a charter member. On his re- 
tirement from active practice he and his 
friend, Dr. R. J. Blanchard, were the first 
medical referees of the company. 

In 1903, Queen’s University, his Alma 
Mater, conferred on Dr. Chown the LL.D. 
degree, an honour which he prized highly. 
On the 60th anniversary of the University 
of Manitoba, his name was proposed for 
the same degree but he declined on the 
ground that one such honour was. suf- 
ficient. 

His later years were spent largely in 
travel, usually by air. In a humidor pre- 
sented to him by the Ontario delegation 
in 1911, is his passport with visas from 
Japan, China, Brazil, Argentine, Chile, 
Palestine, Egypt, France, Monaco, Colom- 


bia, Ecuador, Peru and Mexico. He main- 
tained a lively interest in men and affairs 
until he died on October 12, 1944. 


In all ranks of life Dr. Chown had many 
warm friends for he “did good by stealth”. 
He was the prototype of Dr. Towne in 
“The Viking Heart” by Laura Salverson, 
and her “Confessions of an Immigrant’s 
Daughter” was dedicated to him for his 
devotion to the poor. 


James Kerr and Henry Chown can 
rightly be called makers of the Canadian 
West. 
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CESOPHAGEAL STRICTURE SECONDARY TO HIATUS HERNIA 
IN THE AGED 


ERIC M. NANSON, M.B., Ch.B.(N.Z.), F.R.C.S.(Eng.), F.R.C.S.[C], F.A.C.S.,* Saskatoon 


IT 1s WELL known that oesophageal stricture 
may develop from reflux cesophagitis sec- 
ondary to the sliding type of hiatus hernia. 
Belsey! and Robb? have drawn attention 
to this condition in infants. Allison,* 
Barrett, MacLean and Wangensteen® and 
others have discused it in adults.*!” Little 
attention has, however, been given the 
condition when it comes on in the aged. 

The importance of inflammatory stricture 
secondary to hiatus hernia in a person over 
the age of 60 years is that it may develop 
insidiously. The patient will then report to 
his doctor with a history of progressive 
dysphagia over a few weeks or months, 
without any significant antecedent history 
of oesophageal reflux indicative of hiatus 
hernia. 

As a result of this history, carcinoma of 
the lower cesophagus is suspected. Barium 
swallow will show an irregular narrowing 
of the lower oesophagus, and frequently 
no hiatus hernia will be demonstrated. The 
radiologist, influenced by the patient's age 
and the appearance of the lesion, will 
probably report a lesion suggestive of 
carcinoma of the lower oesophagus. 

The cesophagoscopist will see a stricture 
at the lower end of the cesophagus and 
will take a biopsy from above it. The 
pathologist will report chronic oesophagitis, 
and the clinician in charge of the patient 
will assume that the patient has a carcinoma 
of the cesophagus, that the biopsy was 
taken from above the lesion, and so request 
a further cesophagoscopy. The result will 
again be the same, therefore, on clinical 
grounds, the case will be labelled a car- 
cinoma of cesophagus. Then, because of the 
age of the patient, which is likely to be 
70 years or more, surgical excision is un- 
likely to be considered, and so irradiation 
will be employed. The patient, however, 
will neither improve nor die. Therefore a 
second look will be taken at the patient, 
and perhaps the correct diagnosis will 


*Department of Surgery, University of Saskatche- 
wan, Saskatoon. 


ultimately be made. Alternatively, in 
somewhat younger patient of perhaps 6 
years, an cesophogastrectomy will be pe: 
formed and the true nature of the lesion b 
discovered. Unfortunately, such an oper: 
tion may set up a further cycle of change 
beginning with cesophageal reflux and end 
ing with another stricture. Therefore a: 
appreciation of this condition in the age: 
is important. Furthermore, a knowledge o: 
the method of arriving at a sure diagnosis 
and the simple method of treating it should 
be known. 

Since 1955 four men and four women, 
all elderly patients with stricture secondary) 
to hiatus hernia have been seen in the 
University Hospital, Saskatoon. The first of 
these provided an interesting story, and 
drew attention to this problem. 


CasE History 

For a few months before admission to the 
University Hospital on September 20, 1955, 
an elderly white man whose biological age 
matched his chronological age of 83, had 
complained of epigastric pain for which he 
was taking alkaline powders. During the two 
weeks before admission he had been unable 
to swallow solid food because it “stuck” behind 
his lower sternum. 


Fig. 1.—Patient aged 83 years. Appearance ‘ 
lower oesophagus when first seen was_ strong] 
suggestive of carcinoma. 
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A barium swallow showed a narrowing of 
the lower end of the cesophagus extending 
from the 10th thoracic vertebra down to the 
cardia (Fig. 1). The radiologist stated that this 
ws undoubtedly a carcinoma of oesophagus. 
Ai. cesophagoscopy showed a stricture at 30 
cri. from the upper incisor teeth, and a 
micosa which appeared pearly pink. A biopsy 
tacen from above the stricture came back with 
th> inevitable pathological report of chronic 
ce iophagitis. Because the clinical diagnosis was 
carcinoma of the cesophagus, the patient was 
gien radiotherapy of 6000r spread over five 
weeks (Fig. 2). At the end of this time the 
ra liological appearance had not changed, nor 
ws the patient’s swallowing any better. Ac- 
ecrdingly, on February 7, 1956, a further 
ce ;ophagoscopy was carried out. The stricture 
wis dilated up to 28F. size, and a_ biopsy 
wis taken from inside the strictured area. 
Tiis was reported as gastric mucosa. The 
diagnosis was now evident. The patient had a 
benign lower cesophageal stricture secondary 
to hiatus hernia. He was further dilated up 
to 40F. size quite readily and a_ barium 
swallow at this stage showed clearly the 
hiatus hernia (Fig. 3). The patient was dis- 
charged, swallowing well, on February 15. 

The further history is interesting. He was 
readmitted two months later, on April 24, 
with a left hemiplegia with which was asso- 
ciated difficulty in initiating the act of de- 


Fig. 2.-Same patient as in Fig. 1. Radiological 
appearance of cesophagus at time of radiation 
therapy. Marks on film are used by radiotherapists 
to control direction of cobalt 60 radiation. 


CESOPHAGEAL STRICTURE 


Fig. 3.—Appearance of lower cesophagus after 
dilatation of stricture, showing classic features of 
hiatus hernia. 


glutition due to some degree of vagal paralysis. 
Being dysphagic, again he was dilated, once 
more to 40F. quite readily, on May 4. Six 
days later he had further dysphagia and 
vomiting. The barium swallow showed a large 
filling defect at the lower end of the cesopha- 
gus occupying almost the entire lumen. Again 
the radiologist reported that this was almost 
certainly due to recurrent carcinoma (Fig. 4). 
Another cesophagoscopy was performed and 
a large piece of meat was removed from above 
the stricture area. The stricture area was 
smooth with no evidence of any ulceration. 
Since this time he has been readmitted to 
hospital on four further occasions with arterio- 
sclerotic heart disease and advancing cere- 
brovascular disease, which has produced a 
frank bulbar palsy with marked dysphagia 
due to vagal involvement. His cesophagus was 
dilated up periodically and this has enabled 
him to swallow soft foods reasonably well, and 
to continue living to the present time at the 
ripe old age of 87 years. 


The history of this patient has been 


given in some detail because it typifies 
the story of benign stricture of the lower 
cesophagus secondary to hiatus hernia in 
the aged. Since 1956 seven further such 
patients have been seen in the University 
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Fig. 4.—Same patient as in Fig. 1. Radiological 
appearance of oesophagus reported a second time 
by radiologist as typical of fungating carcinoma. 
Filling defect was in fact due to a bolus of food 
stuck above the stricture. 


Hospital, Saskatoon. The average age at 
which these patients came for treatment 
of their dysphagia was 73 years. The 
youngest patient was 54 years of age, a 
woman who had both a duodenal ulcer 
plus a hiatus hernia with stricture. She was 
treated by cesophageal dilatation followed 
by partial gastrectomy and repair of the 
hiatus hernia. The oldest patient was 83 
years of age. If the patient of 54 years were 
removed from the series, then the average 
age would have been 76 years. There were 
four women and four men in the series. 


TABLE I. PERTINENT DETAILS OF SEVEN CASES 
OF BENIGN ({SOPHAGEAL STRICTURE 


Symptoms Vague epigastric pain 3 wks. to 15 yrs. 

Dysphagia 

Heartburn 

Lower two inches of cesophagus 

Gastric mucosa below stric- 
ture and above diaphragm 

Treatment Dilatation to 38F.-40F. plus 

medical regime 


' Average of 5yrs. 
Site 

Biopsy 
7 cases 
7 cases 


In Table I it will be noted that the 
symptoms were epigastric pain, heartburn, 
and dysphagia varying in duration for as 
short a time as three weeks up to as long 
as 15 years. It is interesting to note that in 


two patients the only symptom was d ’s- 
phagia, and in one of these it had be en 
present for only three weeks and in he 
other for five years (Figs. 5 and 6). In 
neither of these had there been any pi in. 
In none of the patients was any history of 
regurgitation elicited. Therefore, in nc oe 
of these eight patients was a classic hist« ry 
of long standing cesophageal reflux fou 
Furthermore, in none of the patients \ 
epigastric pain a prominent feature sinc: 
had never caused them to seek medi 
advice. One patient aged 72 years, | 
complained of dysphagia 14 years befc: 
She had been dilated at that time and hid 
remained symptom free until] six mon hs 
before admission when dysphagia h 
gradually recurred. Another patient aged 
77 years,* had a right hemicolectomy 
carcinoma of the right side of the colon 
two years before admission. She was ad- 
mitted with an acute large bowel obstruc- 
tion due to another carcinoma of the 
splenic flexure. This lesion was dealt with 
by preliminary colostomy followed by a 
left partial colectomy. During this period 
of treatment she had a Levine tube in place 
for eight days. Following this she had 
retrosternal pain, melzna and, within three 
weeks, developed a lower cesophageal 
stricture. She was found to have a hiatus 
hernia. This case is of interest because 
Bingham" has pointed out that an indwell- 
ing Levine tube in the presence of hiatus 
hernia may be the initiating factor in pro- 
ducing cesophagitis with a rapidly develop- 
ing stricture. 


DIAGNOSIS 


In an elderly patient with radiological 
evidence of lower cesophageal stricture 
it is important to consider the possibil ty 
of unsuspected hiatus hernia. An ce:o- 
phagoscopy must therefore be carried 0 it. 
The stricture should be dilated sufficien ly 
to pass biopsy forceps through it, aid 
tissue should be obtained from within or 
below the stricture. If the pathologist e- 
ports this as gastric mucosa, and if it was 
obtained from above the diaphragm, th 2n 
the diagnosis of hiatus hernia is proven 


*I am indebted to Dr. R. W. Cram for this c se 
history. 
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lig. 5.—Patient aged 82 years, Appearance of 
es‘phagus before dilatation. Notice close resem- 
bla ice to carcinoma. 


‘REATMENT 


Che treatment of cesophageal stricture 
secondary to peptic oesophagitis of hiatal 
hernia is unsatisfactory, as evidenced by 
the multitude of methods advocated.!*1° 
If possible the hiatus hernia should be 
repaired and the competence of the cardia 
restored. MacLean and Wangensteen’ have 
advocated partial gastrectomy to cut down 
the acid secretion of the stomach and to 
produce free gastric drainage, leaving the 


Vig, 6.—Same patient as in Fig. 5. Appearance 
of cesophagus after dilatation showing typical 
hia’us hernia and no carcinoma. 
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hiatus hernia undisturbed. Others have 
advocated cesophagogastrectomy with an- 
trectomy of pyloroplasty.'" '* However, 
none of these procedures is to be recom- 
mended in this group of old age patients. 
Instead, the stricture should be dilated to 
a reasonable size, between 30F.-40F. as 
often as required, and a good medical 
regime, consisting of bland diet and 
antacid medication should be prescribed. 
Sleeping propped up at night is also to 
be advocated. It is noteworthy that some 
of these patients required only one or two 
dilatations to render them symptom free. 


SUMMARY 


Attention is drawn to a little recognized 
syndrome of dysphagia in the aged with 
an insidious onset. This is due to an un- 
recognized hiatus hernia which produces 
reflux oesophagitis leading to inflammatory 
benign stricture. It is pointed out that 
these strictures are often mistaken for 
carcinoma of the lower cesophagus, and 
treated as such. 

A typical case history is given. Eight 
such cases seen in the University Hospital, 
Saskatoon, are reported. 

The diagnosis hinges upon dilatation of 
the stricture, the taking of a biopsy from 
within or below the stricture and obtaining 
gastric mucosa from above the diaphragm. 

Treatment is conservative and consists 
of adequate dilatation of the stricture plus 
a continued medical regime of bland diet, 
antacid medication and sleeping propped 
up at night. 
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THE YOUNG CHILD’S HIP* 


“< 


. The congenitally dislocated hip has 
come under close study in an attempt to im- 
prove the poor long-term results which follow 
classical treatment by manipulations and im- 
mobilization in plaster in the ‘frog’ position. 
It is now known that the incidence of osteo- 


chondritis is reduced if the dislocation is 
gradually replaced using an abduction frame 
for reduction. Many of the anatomical changes 
described in the classical literature are second- 
ary to weight-bearing on the dislocated joint 
and a study of anatomical material in the 
foetus and infant has led to a realization of 
the significance of ante-version of the femoral 


*Scottish M. J., 5: 178, 1960 


RESUME 


Cet article est basé sur l'étude de huit ca de 
stricture cesophagienne non cancéreuse, conséc: tive 
a une hernie diaphragmatique. L’histoire d’u de 
ces cas est présentée en détail. 

Un homme de 83 ans est adressé a lH ital 
universitaire de Saskatoon pour dysphagi et 
douleurs épigastriques. Durant les deux sem. ines 
qui ont précédé son admission, il a été incay ible 
d’avaler aucune nourriture solide. Un ex: nen 
baryté montre un rétrécissement de la parti: in- 
férieure de Jlcesophage allant de la dix ‘me 
vertébre thoracique jusqu’au cardia. Le diagn stic 
radiologique est celui de cancer de l’cesop! .ge. 
L’cesophagoscopie montre le méme rétrécisse: ient 
et une biopsie est faite, ot l’anatomopatholo ‘iste 
ne trouve que de l’cesophagite chronique. 

Néamoins le malade est traité par la ri dio- 
thérapie 4a raison de 6000r en cinq semaine:, A 
la fin de cette cure, il n’y a aucun change: ent 
dans |’état du patient, Une seconde cesophag: sco- 
pie est pratiquée et une biopsie raméne un !rag- 
ment de muqueuse gastrique. Le diagnostic devient 
dés lors, évident: il s’agit d’un_ rétrécissement 
cesophagien bénin secondaire a une hernie du 
hiatus. Des dilatations permirent de tout remcttre 
en ordre. 

Le diagnostic de cette affection est délicat, car 
lage des malades et les découvertes radiologicues 
font fortement penser a un carcinome; la_biopsic 
naide guére, car avec une réponse telle qué 
“cesophagite chronique”, on croit simplement avoir 
fait le prélévement en dehors de la lésion. Par 
contre, si l’on a la chance de ramener un fragment 
de muqueuse gastrique, et 4 la condition d’étre stir 
que celle-ci était sus-diaphragmatique, i] devient 
difficile de se tromper. 

Le traitement sera purement conservateur. On 
devra se contenter de soulager les phénoménes cd 
dysphagie par la dilatation du rétrécissement et 
la prescription d’un régime approprié. 


neck and of soft-tissue barriers in obstructing 
reduction. Ante-version can persist in spite of 
apparently successful reduction and can cusé 
the femoral head to dislocate anteriorly. It 
appreciable, this deformity is now dealt vith 
by immobilization of the reduced hiy in 
internal rotation with later correction by) 
osteotomy. 

More insistence is now placed on exact 
reduction in order to achieve a joint whi: h is 
congruous. If a high standard of reduc tion 
cannot be achieved by closed methods, « pen 
operation to excise the obstructing soft t ssue 
and to replace the head is now undert. ken 
more frequently; interim results indicate ‘hat 
these methods are an improvement on the 
somewhat more rigid techniques of old. . . - 
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ISLET-CELL TUMOURS OF THE PANCREAS* 


J. R. F. MILLS, M.D., M.S., F.R.C.S.(Edin.)[C], Toronto 


IsL:T-CELL TUMOURS of the pancreas are 
rat er uncommon lesions, but they have to 
be considered seriously in the differential 
dia nosis of patients suffering from hypo- 
gly emia. When correctly diagnosed and 
suc 2essfully removed, the results of treat- 
me it may be dramatic. 

] angerhans first described the islets in 
18€9 but the first preoperative diagnosis of 
a | yperfunctioning tumour was made in 
197 by Wilder of the Mayo Clinic. The 
pa ient was operated upon by W. J. Mayo 
ani a metastasizing carcinoma was found 
fron which the patient died. It is interest- 
ing to note that this patient was a physician. 
The first successful removal of a tumour of 
the islet cells was carried out by Roscoe 
Graham at the Toronto General Hospital 
in 1929.1 This patient made a complete 
recovery. Since that time many cases have 
been reported in the literature. 

Our series of 22 patients comprises all 
the known cases in the records of the 
Toronto General Hospital and Sunnybrook 
Hospital between 1929 and 1959. 

Table II shows that the highest incidence 
was in the 30-40 year age group. The 
youngest in the group was a 20 year old 
man who had been having convulsive 
seizures and from whom a benign adenoma 
was removed. The oldest patient was 76 
years of age; post-mortem revealed an 
asymptomatic benign adenoma. 


SYMPTOMATOLOGY 


Diagnosis of this condition is often very 
difficult and in a small percentage of cases 
is made only at autopsy. In our series, 
symptoms relating to the central nervous 
system were the most commonly presenting 
complaint. Occasionally these were asso- 
ciated with gastrointestinal trouble. The 
commonest symptoms were loss of con- 
sciousness with or without seizures, per- 
sonality changes and attacks of weakness, 
drowsiness, loss of memory and _ stupor. 


*From the Department of Surgery, University of 
Teronto, Toronto General Hospital and Sunny- 
brook Hospital. 


One patient had been admitted to a men- 
tal hospital as an epileptic. It was noted at 
that time that occurrence of her attacks 
was related to long abstinence from food. 
Another patient had been on diphenyl- 
hydantoin (Dilantin) therapy for seizures. 
One had had fainting spells for 10 years 
and recently these attacks had been oc- 
curring more frequently and lasting longer. 
Two patients were admitted in coma. In 
one of them the correct diagnosis was made 
and an adenoma was removed with excel- 
lent results. In the other, the diagnosis was 
suspected and the blood sugar was found 
to be 43 mg. %. However, when the 
symptoms did not improve after admini- 
stration of intravenous glucose, although 
the blood sugar returned to normal, the 
diagnosis of hyperinsulinism was aban- 
doned in favour of encephalitis. At post- 
mortem a 65 g. adenoma the size of a 
walnut was found, which was undoubtedly 
the cause of the patient’s death. 

In 15 of the 22 cases studied the symp- 
toms of cerebral hypoglycemia were pre- 
dominant and the presenting complaints 
were related to this condition. In two 
patients the lesions discovered at post- 
mortem were considered as_ incidental 
findings and non functioning. The remain- 
ing five patients presented with an upper 
abdominal mass or widespread metastatic 
carcinoma. 

TABLE I. 


Total number of patients... . 
Sex incidence: 
Men. 
Women.... 


TABLE II.—AcE INcIDENCE IN A SERIES OF 
22 Cases or IsteT-CELL TumMouRS 


No. of patients 


20 - 30 years..... 
30-40 “ 

40 - 50 

50 - 60 

60 - 70 

70 - 80 


The first of the three patients with car- 
cinoma without metastases had had a 
cholecystojejunostomy ten years before for 
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what was presumed to be a carcinoma of 
the head of the pancreas. She was admitted 
on this occasion with symptoms due _ to 
anemia. At operation it was impossible to 
remove the mass but biopsy proved it to 
be an islet-cell carcinoma. The second 
patient, a 69 year old woman, underwent 
a resection of the tail of the pancreas and 
spleen for a malignant islet-cell tumour. 
This is the oldest patient on record with 
hyperinsulinism from this type of tumour. 
The third patient presented with anzmia, 
an upper abdominal mass and steatorrhoea. 
At operation it was necessary to do’ a 
Whipple resection to remove a very large 
islet-cell carcinoma of the head of the 
pancreas. In one of the two patients with 
metastases the diagnosis was made _ at 
operation and in the other only at post- 
mortem. 

The microscopic pattern of these lesions 
is merely a duplication of the normal 
islets (Table III). Clinically 16 were con- 
sidered to be functioning. The patient with 
a non functioning tumour presented with 
a 13 month history of a mass in the right 
upper abdominal quadrant. 


TABLE III. 


Hisro.ocy oF Istet-CeLtt Tumours 
No. of patients 


Benign adenomas: 
Functioning islet-cell tumours............ 16 
Non functioning islet-cell tumours... . . sat 1 
Carcinomas: 
Metastasizing............ A dnote 2 
Non metastasizing......... sal 3 


In two patients with carcinoma a biopsy 
and palliative procedure only were carried 
out. In one patient in whom a large islet- 
cell carcinoma occupied the head of the 
pancreas a radical pancreaticoduodenec- 
tomy had to be performed to remove the 
lesion. 

When a benign adenoma was found a 
simple enucleation was done in 13 cases. 
If the tumour was in the tail of the pan- 
creas the tendency was to resect the tail 
including the adenoma. In two patients the 
surgeon could not find an adenoma at 
operation and decided to do a subtotal 
pancreatectomy removing the pancreas dis- 
tal to the superior mesenteric vessels. In 
one of these, an adenoma was found after 
sectioning the resected specimen. In the 
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second case no tumour was found a 
since there was no improvement in 
patient's symptoms, another explorat 
was carried out. At this operation af 
mobilizing the head of the pancreas 
encapsulated tumour was found in it. 


TABLE IV.—Location or BENIGN ADENOM 


Pancreas No. of pat 


Re aca re eae ae 5 
NG Fics caconaatc ny ea eon 6 
PN oe. Bsc Secon, ep cdatrns nies areN 6 


In operating on patients with a suspect 
islet-cell tumour the easiest access to | 
pancreas is through a slightly curv 
transverse incision placed midway betwen 
the xiphoid process and the umbilicus w.th 
its convexity directed upwards.” A coin- 
plete and careful inspection and palpation 
of the entire pancreas is essential as 
multiple tumours may be present in 10% 
to 12% of cases. If a tumour is not readily 
recognized in the body and tail of the 
pancreas it will be necessary to mobilize 
the organ.* The lesser sac is entered and 
the posterior parietal peritoneum inferior 
to the lower border of the pancreas is 
incised from the splenic hilus to the 
superior mesenteric vessels in order to re- 
flect and palpate the body and tail of the 
pancreas. The head can be examined most 
easily by mobilizing the duodenum by the 
Kocher manceuvre with division of the 
peritoneum on the lateral side of the de- 
scending duodenum in order to turn it 
medially for inspection of the posterior 
surface of the head. 


TABLE V.—OpeErativE PRocEDURE IN 
Istet-CELL TuMoURS 


No. of patie 


Carcinoma: 
Biopsy and palliative procedure........ 
Whipple resection 
Adenomas: 
Removal of adenoma.... 
Subtotal pancreatectomy 
—in one adenoma found in specimen 
—in one adenoma found at second operation 


No difficulty will be encountered 
finding a large tumour but many lesions a e 
only 1 cm. to 2 cm. in diameter and son e 
even smaller. If the tumour is on tle 
anterior surface of the gland it will le 
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T. BLE VI.—Comp.icaTions ENCOUNTERED WITH 
IsLeT-CELL TUMOURS 


No. of patients 


: udocyst following operation............... 3 
‘current adenoma ; 


1 
manent cerebral damage a eee 1 
nours not clinically recognized............. 2 


‘ognized as a smooth homogeneous 

dule, the colour of which is usually a 

le darker than that of the surrounding 

rmal pancreas. Unfortunately many of 

» small tumours are situated within the 

stance of the pancreas and cannot be 

n on initial inspection. 

[f after a very thorough and painstaking 

ich a tumour is not found in the pan- 

‘as one must look for ectopic pancreatic 
i sue. If the search proves negative, re- 

‘tion of the body and tail is justified 

«cause there is the greatest likelihood of 
i ding a tumour. If a single nodule is 

ind in the head of the pancreas, simple 
ucleation is the safest procedure. If how- 
er, multiple tumours are present or 
ucleation is impossible pancreaticoduo- 
nectomy may be necessary. 

Three patients developed a pseudocyst 
following operation. Two of these required 
surgical drainage and one cleared up spon- 
taneously. In both patients operated upon, 
fistulas persisted for several weeks but 
healed eventually. One developed a rather 
serious hemorrhage after an attempt was 
made to obliterate the fistula by the use of 
silver nitrate. 

In several instances drainage of pan- 
creatic fluid after removal of the drainage 
tube from the operative site, persisted for 
periods of several days to a few weeks. 
All wounds eventually healed spontane- 
ously without further complications. 


TABLE VII.—ReauisirEs ror DIAGNosIs OF 
Istet-CeLL TuMouRS 


. Attacks of insulin shock occurring during fasting 
or fatigue states. 

. Blood sugar levels below 50 mg.°% (in some cases 
below 30 mg.) during an attack. 

. Prompt relief on giving glucose. 

. Ruling out self administration of insulin. 

. Exclusion of other causes of hypoglycemia 
functional ete. 


There were two postoperative deaths. 
The first patient was a 69 year old woman 
who had a splenectomy and resection of 
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the tail of the pancreas for an adenoma 
which histologically proved to be malig- 
nant. She lived 29 hours after the interven- 
tion in a state of collapse with hyperpyrexia 
and cyanosis. The second patient was a 
woman 46 years of age who underwent 
subtotal pancreatectomy; subsequent ex- 
amination revealed an adenoma in the tail. 
She died 48 hours postoperatively with a 
temperature of 107° F. Permission for 
post-mortem examination was not obtained. 

One patient developed symptoms of 
severe hyperinsulinism seven years after 
removal of an adenoma. At the second 
operation nine years ago another discrete 
adenoma was removed; the patient has 
been symptom free ever since. Another 
patient has been left with pronounced 
cerebral damage after having been ad- 
mitted to hospital in an unconscious state. 
She had suffered attacks of loss of con- 
sciousness and generalized convulsive seiz- 
ures for four years, and although she has 
shown some improvement since removal of 
an adenoma, the prolonged periods of 
hypoglycemia which she sustained before 
operation have permanently injured her 
central nervous system. 

There were two patients in whom a clini- 
cal diagnosis of encephalitis was made but 
at post-mortem an adenoma was found. In 
one patient the diagnosis of hyperinsulin- 
ism was considered. 


DIAGNOSIS 


The diagnosis of functioning islet-cell 
tumours of the pancreas is essentially that 
of hyperinsulinism and this must be con- 
sidered in dealing with obscure cases of 
coma, confusion or convulsions. In several 
of our patients the diagnosis was suspected 
in the psychiatric or neurological wards 
where they had been under investigation 
for convulsions and other neurological dis- 
orders. The history of the attacks is the 
most important factor in arriving at the 
diagnosis, and has to be explored in great 
detail. The circumstances of the first at- 
tacks and their relationship to fasting, 
whether constant or inconstant, to exertion 
or to emotion, the presence of early morn- 
ing episodes and their relief with the ad- 
ministration of carbohydrates, are essential 
features of the history. 
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The non functioning islet-cell tumour is 
not usually suspected before operation. In 
some cases there is an abdominal mass in 
the right upper quadrant but physical 
examination usually shows no abnormali- 
ties. These patients are often obese because 
of increased intake of carbohydrates. In- 
tolerance to fasting is the most satisfactory 
diagnostic procedure we _ possess. The 
patient is admitted to hospital and observed 
during a period of deprivation of food 
up to 72 hours. He is allowed water and 
tea without sugar or cream; at the first 
sign of an attack a blood sugar determina- 
tion is done and the patient remains under 
constant observation until the physician 
decides to terminate the test. The patient 
may be subjected to strenuous exercise in 
an attempt to precipitate an attack. Multiple 
blood sugar estimations are often required. 
A value of 40 mg. % in the presence of 
hypoglycemic symptoms relieved by oral 
or intravenous administrations of glucose 
is diagnostic. 

Functional hypoglycemia may mimic 
the symptoms of hyperinsulinism. This 
entity tends to occur in emotionally un- 
stable individuals who are prone to weak 
or fainting spells with rapid spontaneous 
recovery. Their blood sugar level rarely 
goes below 60 mg. %. They seldom have 
convulsive seizures and their attacks, unlike 
those of the patients with an organic lesion, 
do not commonly occur at night. The 
symptoms usually come on following the 
taking of food rather than after fasting. 

The so called alimentary hypoglycemia 
is seen in patients who have undergone 
gastric resection or gastroenterostomy. It 
occurs usually soon after the taking of food 
and is rarely associated with very low 
blood sugar levels. Hypoglyczemia may also 
be associated with liver disease but there 
are usually other findings which suggest 
hepatic involvement. 

Organic hypoglycemia with relative 
hyperinsulinism occurs in a small percent- 
age of patients with panhypopituitarism 
and adrenal insufficiency. In two patients 
not included in this series, the diagnosis 
of hyperinsulinism was considered but 
after careful investigation it was found 
that both of them had been giving them- 
selves insulin. 


SUMMARY 


Twenty-two cases of islet-cell tumours 
the pancreas are reported. Of these 17 we 
benign and five malignant; 16 of the kt 
nign lesions are considered to be functic 
ing tumours producing hyperinsulinis 
while two of the malignant tumours h 
metastases and three did not. One of t 
malignant tumours was considered to 
functioning and causing hypoglycaeem 
One patient developed recurrence of hyp 
glycemic symptoms and at a_ secoi 
operation performed seven years latcr 
another adenoma was found. 
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RESUME 


Les tumeurs des il6ts pancréatiques sont rares, 
mais il faut évidemment y penser dans le diag- 
nostic différentiel des hypoglycémies. Lorsque le 
diagnostic exact a été posé, l’ablation de la tumeur 
donne dans ces cas des résultats spectaculaircs. 

Le présent article passe en revue 22 cas de ce 
genre, relevés dans les archives de |’H6pital général 
de Toronto et de H6épital Sunnybrook, entre 1929 
et 1959. L’Age moyen ou Il’affection se recontre a 
son maximum est 30-40 ans. Le diagnostic n’est 
pas aisé et parfois i] n’a pu étre fait qu’a l’autopsie. 
D’une facon général, les sympt6mes “neurolo- 
giques” sont les plus communs: évanouissemei't, 
perte de connaissance, faiblesse, changement «le 
la personnalité, perte de mémoire et somnolence. 
Deux patients furent méme admis dans le con 
Dans 15 des cas tous ces troubles étaient 
relation directe avec lhypoglycémie. La tume 
elle-méme n’est pas facile 4 détecter et il pe 
méme arriver que l’on ait du mal 4a la localis > 
lors de Yintervention: i] faut alors ne pas néglig > 
de chercher des il6ts pancréatiques aberrants. 3i 
rien de pathologique n’est découvert, la résecti 
pancréatique est indiquée, car les lésions ne so 
fréquemment que microscopiques. 

Sur les 22 cas rapportées ici, 17 ont trait 
des tumeurs bénignes dont 16  fonctionnell ’s 
hyperinsulinisantes; les cinq autres étaient m 
lignes, dont une fonctionnelle. Le traitement co 
siste en l’énucléation si la tumeur est bien limité »; 
les autres types, ot les tumeurs sont multipl 's 
nécéssitent la résection pancréatique. 
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INTRODUCTION 


TiE ADRENAL GLAND although weighing 
oily about 8 g. is nevertheless a very 
ir,portant organ. Thirty or more steroid 
ec mpounds have been isolated from its 
crtical extracts, which may be grouped 
a: follows: 

1. Those affecting electrolytes—(D.O.C.A. 
ai d aldosterone ). 

2. Those affecting carbohydrate meta- 
bolism (11-hydroxycorticosterones ). 

3. The androgens. 


Classification of Adrenal Tumours 
(Cahill' ) 


1. Stromal: fibroma, lipoma—these are of 
no importance. 

2. Medullary cell tumours, derived from 
the ectodermal sympathetic system. 

(a) Neuroblastoma, derived from em- 
bryonic sympathetic nerve cells. 

(b) Ganglioneuroma, derived from the 
sympathetic ganglion cells. 

(c) Pheochromocytoma, derived from 
the hormonal cells (pheochromocyte ). 

3. Cortical tumours, derived from the 
mesodermal glandular cells of the cortex. 

(a) Benign adenomas 

(b) Carcinomas 


Clinical Syndromes associated with mal- 
function of adrenal cortex, in post-pubertal 
cases. 

1. Adrenogenital Syndrome, caused by 
adrenal hyperplasia, adenoma or carcinoma. 

(a) Masculinizing, true virilism in women 
with hirsutism, acne, amenorrhcea, clitoral 
enlargement and voice changes. 

(b) Feminizing, very rare. 

2. Adrenocorticoid (Cushing’s disease ) 

“Buffalo” obesity, plethora, abdominal 
striae, hypertension, diabetes, amenorrheea, 


*Presented at the Annual Meeting, the Western 


Division of the Canadian Clinical Society of 
Surgeons, February 1958. 

‘From the Department of Surgery, St. Paul’s 
Hospital, University of Saskatchewan, Saskatoon. 
Associate Clinical Professor of Surgery, University 
of Saskatchewan. 


osteoporosis, etc. Classical Cushing's syn- 
drome is considered due to a_ basophil 
adenoma of the pituitary. Cushing's disease 
may be due to adrenal hyperplasia, aden- 
oma or carcinoma; although there are cer- 
tain adrenogenital features, there is no true 
virilism. 

3. Conn’s syndrome (Primary aldoster- 
onism ) 

Polyuria, polydipsia, hypertension, in- 
termittent paralysis and tetany. Serum 
sodium is elevated, serum potassium is low, 
metabolic alkalosis present and renal con- 
centration poor. This syndrome may be 
present in adenoma or carcinoma of the 
adrenal cortex but is not found in adrenal 
hyperplasia. 

4. Mixed Types 

Combinations of the above three syn- 
dromes. 


Literature 


Adrenal carcinoma may be primary or 
secondary. About 75% are primary. They 
may be non hormonal or hormonal in type. 


(a) Non hormonal adrenal carcinomas 
usually occur between 40 and 60 years of 
age. They are slow growing, become large, 
cause pain in the flank, etc. They are not 
as a rule diagnosed before they metastasize 
to the lungs. Rapaport says 94% of non 
hormonal tumours of the adrenal are 
malignant. 


(b) Hormonal adrenal carcinomas. 
Campbell? says about 60% of hormonal 
adrenal tumours are malignant. 


Most articles in the literature are in the 
form of single case reports. Wood et al.* 
in 1957 found only 27 well authenticated 
cases of the non hormonal type of carcin- 
oma of the adrenal cortex in European 
and American literature since 1923. They 
reported a further eight cases. 


There are a few references to hormonal 
carcinomas of the adrenal. Rapaport et al.‘ 
in 1952 reported only 72 masculinizing 
tumours of the adrenal cortex in a recent 
20 year survey, extending from 1930-1949. 
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In 1955, Foye and Feichtmeir® reported 
the case of a 60 year old man who pre- 
sented with mineralocorticoid effects only, 
there being no virilizing effects. Apparently 
this abnormality was due to excessive 
aldosterone secretion. Hypokaleemia was 
marked. The patient survived eight months 
after surgical removal of the tumour. Re- 
viewing the literature in 1956, Guin and 
Gilbert® found only 29 cases of Cushing's 
syndrome in children caused by adrenal 
carcinomas. 

Hamm and Weinberg’ of New York 
reported in 1955 that between 1950 and 
1953 they handled 20 adrenal cortical 
tumours of which 11 were carcinomas. In 
only four of the carcinoma cases was a 
diagnosis made before development of 
metastases. These four patients were oper- 
ated upon. Three died in one year and one 
is a five year cure. 

It was decided to collect the figures of 
the Saskatchewan Cancer Commission from 
the Saskatoon and Regina Clinics. Since 
the clinics began 25 years ago there have 
been 17 cases of adrenal carcinoma out 


of 26,000 cases of malignancy of all types. 


The general characteristics are as follows: 

Age: Two were in children age five and 
eight years; one in a man of 24 years, and 
the others in adults of ages ranging from 
44 to 75 years. It therefore tends to be a 
disease of later life; in fact 12 of the 17 
patients were over 50 years of age. The 
hormonal type is usually found in younger 
patients, yet a woman of 70 presented with 
a syndrome of Cushing. 

Sex: Nine were women and eight were 
men. 

Types: Twelve were non hormonal and 
five were hormonal. 

Of the five hormonal cases: 

Two manifested the adrenogenital syn- 
drome. 

Two manifested 
(Cushing) syndrome. 

One (our case) is a mixed type, showing 
true virilism and hyperaldosteronism. 

Clinical features: The non hormonal cases 
were for the most part rapidly fatal. Survival 
times averaged from about six to eight 
months from onset of symptoms to death. 
Most of them presented with an abdominal 
mass associated with pain in the upper 
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abdomen and flank. Most of them h: 
secondaries in the lungs, brain etc., wh 
first seen. Two of these tumours were 1 
moved as suspected kidney tumours, t) 
others were diagnosed at autopsy. The hi 
monal cases —the two children — show: 
precocious sexual development, pubic ha 
enlarged clitoris, etc. The two cases 
Cushing’s syndrome (ages 47 and 70) we 
typical. 

Results: Surgical removal was done 
two out of the 12 non hormonal cases ai 
in all five of the hormonal cases. All 
patients with lesions of a non hormon 
nature are dead, most having died with 
six months of onset of disease. Two of tl 
five patients with hormonal lesions a < 
living. One, aged 47 years, is alive six yea 
after removal of the tumour but pulmonaiy 
metastases have been present for the past 
three years. One patient is alive two and 
one-half years after the first operation but 
a second operation has been performed 
for local recurrence. The other three lived 
eight days, one month, and six montlis 
respectively after surgical removal. Tie 
results in this series of treated and un- 
treated patients is uniformly poor. Our case 
is presented as an example of unusual 
hormonal changes. It was diagnosed _pre- 
operatively, Patients have no chance of 
relative cure unless diagnosed very early. 
Early diagnosis would appear to be more 
likely in hormonal rather than non 
hormonal cases. 


CasE REPORT 
History 


A 22 year old, single woman school teacher 
came to our office on November 6, 1957, with 
a main complaint of headaches, localized in 
the frontal and occipital regions, and appea:- 
ing chiefly at night. These headaches which 
began in the spring of 1956, were considerab y 
relieved by walking around but not by ordi 
ary medication such as aspirin etc. Occasio 
ally they were accompanied by nausea b 
seldom by emesis. Her menstrual periods hi 
occurred regularly until November 1956 b 
there had been an absolute amenorrheea sinc ». 
Four months before this first visit she notic« 
an increase in hair growth on her face, lim: s 
and abdomen, At this time she gradually 
her singing voice and became more and mo 
disinterested in the opposite sex. Coincide 
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ith these changes was a decrease in breast 
s ze, a gradual onset of fatigue and weakness 
id a progressive loss of appetite. An unusual 
ymplaint was an increased tendency to bleed 
fom cuts and bruises. In the evenings she 
sted her ankles were slightly swollen but at 
» time did her hands swell or was her face 
iffy. 
Finally she found it impossible to continue 
aching school and decided to seek medical 
lvice. 
Her menarche had taken place at age 11, 
id no irregularities were noted until the 
nenorrhoea starting in November 1956. She 
id always felt well until the onset of the 
‘esent complaints and the only history of a 
s gical procedure was tonsillectomy and ade- 
idectomy performed when she was seven 
ars old. There was no family history of 
idocrine abnormality and indeed her parents 
id only brother were alive and well. 


Physical Examination 


Physical examination revealed an alert, well 
nourished girl of stated age, in no acute distress. 
She had definite masculine features character- 
ized by coarse skin with scattered evidence of 
acne and an abundance of facial hair. The 
head and neck were otherwise not remarkable. 
Fundi were within normal limits. Chest was 
clear. The heart was clinically not enlarged 
and no murmurs could be elicited. Her blood 
pressure was found to be elevated to 210/130 
mm. of mercury and the pulse was 76, regular, 
equal and synchronous. The abdomen was soft 
to palpation and no masses could be felt, 
although one of us thought he could feel a 
vague fullness in the left flank. A definite 
masculine distribution of pubic hair was pres- 
ent. Because of an intact hymen, with an 
orifice admitting only the tip of the examining 
finger, pelvic examination was not performed 
in the office. However, it was noted that the 
clitoris was grossly enlarged. Rectal examina- 
tion was normal. Urological examination was 
within normal limits. The patient was admitted 
to St. Paul’s Hospital, Saskatoon, on November 
20, 1957. 


Methods of Investigation Employed 

1. Complete routine examination of blood 
and urine. 

2. Determination of serum electrolyte levels 
and establishment of a glucose tolerance curve. 

3. Intravenous pyelogram and radiographs 
o' kidney, ureters and bladder. 


4. Radiological investigation of chest and 
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skull with emphasis on appearance of sella 
turcica. 

5. Pelvic examination under anesthesia. 

6. Estimation of hormone levels in the urine; 
17-ketosteroids and aldosterone; cortisone sup- 
pression and Allen tests. 

7. Presacral (CO,) insufflation with plani- 
grams. 

8. Electrocardiogram. 


Laboratory Results 


oO 


Hemoglobin 13.02 g. %; white blood cells 
8800 per c.mm. with normal differential count; 
erythrocyte sedimentation rate 19 mm./hour 
(Westergren). Urinalysis was negative for 
albumin and sugar; specific gravity 1.018; 
microscopic examination was negative. Other 
values included: nonprotein nitrogen level 
17.5 mg. %; fasting blood sugar 84 mg. %; 
glucose tolerance curve, normal; serum chlor- 
ides 632 mg. % as NaCl (108 mEq./I.); serum 
sodium 148 mEq./l.; bleeding and clotting 
times were normal. Capillary fragility was 
normal but the patient had a positive Trous- 
seau’s sign which was noted while the test 
for capillary fragility was in progress. Clot 
retraction was normal and the Mantoux test 
was negative. The 17-ketosteroids were esti- 
mated at 31.7 mg. per 24 hour urine specimen. 
We were unable to obtain aldosterone levels 
since the facilities for such an assay were not 
available to us. 


Radiological Findings 


Chest radiograph revealed clear lung fields. 
The heart was normal in size and configura- 
tion. Films of the skull showed a normal 
sella turcica. A scout film of the abdomen 
was normal and an I.V.P. showed good and 
prompt excretion of the dye from both kidneys. 
No masses could be identified. 


Further Investigation 


During a pelvic examination performed 
under anesthesia, the uterus was noted to be 
normal in size, both ovaries were palpated and 
found to be of normal size, and no masses 
could be felt. Once again the considerably 
enlarged clitoris with a pseudo-prepuce was 
noted. 

At this time we felt that on the evidence 
available a diagnosis of Cushing’s disease or 
Stein-Leventhal syndrome could be ruled out. 
We thought that the pathological lesion in this 
patient was connected with one or both adrenal 
glands. To rule out adrenal hyperplasia, a 
cortisone suppression test was performed with 
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Fig. 1.—Variations in 17-ketosteroid and blood pressure levels during the cortisone 


suppression test. 


the daily administration of 30 mg. of predni- 
sone for five days. Twenty-four hour urine 
specimens were collected for five consecutive 
days. Results are shown in Fig. 1. Fractiona- 
tion into alpha and beta portions done on 
specimen 2 was as follows: 
Alpha fraction 17.4 mg. per 24 hour 
specimen. 
Beta fraction 1.5 
specimen. 


mg. per 24 hour 
The Allen test for dehydroepiandrosterone was 
negative. Because there was no appreciable 
fall in 17-ketosteroids during the suppression 
test and ‘because the Allen test was negative, 
it appeared that we were dealing with an 
adrenal tumour that probably was benign. A 
presacral retroperitoneal insuflation of CO, 
(Fig. 2) was done on December 7, 1957, and 
showed a rounded density measuring 6.5 x 4 
cm. above the upper pole of the left kidney. 
The right adrenal gland appeared normal. 
It is also interesting to note that at this time 
a 12 Jead E.C.G. showed definite abnormalities, 
in that the ST segment was sagging in leads 
II, II, AVF, V1, V2, V3. The T wave was of 
low voltage and diphasic in II, AVF, V1, V2, 
and V3 and inverted in III. The internist in- 
terpreted this as being consistent with coronary 
artery disease. 


A preoperative diagnosis of left adrenal 
adenoma was made and the patient prepare: 
for operation. 


Preoperative care.— Most patients with 
adrenal carcinoma that come to operation ma\ 
suffer from acute adrenal insufficiency because 


Fig. 2.—Presacral retroperitoneal insufflation « f 
carbon dioxide outlining a rounded density abov > 
the upper pole of the left kidney. 
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he contralateral adrenal is usually depressed 
wing to excess corticoid secretion from the 
arcinoma. This is true in Cushing’s syndrome. 
Ve felt that our case was a mixed type and 
hat she therefore, should be protected from 
sossible Addisonian crisis following removal of 
he tumour. Thus the following program was 
dopted. 


ORTISONE GIVEN BEFORE, DURING AND AFTER 
UNILATERAL ADRENALECTOMY: 

’reoperatively (one and one-half days) 

‘ortisone 50 mg. i.m.-q.6.h. x 6 doses 


Juring operation 
lydrocortisone sodium succinate (Solu-cortef) 
50 mg. i.v. 


ostoperatively 

‘ortisone 50 mg. 
‘ortisone 50 mg. 
‘ortisone 50 mg. 
‘ortisone 50 mg. 
‘ortisone 25 mg. 


i.m.-q.6.h. x 8 doses 
i.m.-q.8.h. x 9 doses 
i.m.-q.12.h. x 2 doses 
im. daily x 3 doses 
im. daily x 3 doses 


Operation 


On December 11, the patient being anes- 
hetized with sodium thiopental plus 0.1% 
succinylcholine chloride and nitrous oxide and 
oxygen by endotracheal intubation, a curving 
incision was made about half an inch above the 
umbilicus, extending upwards, laterally and 
posteriorly along the line of the ninth left 
intercostal space. The peritoneal cavity was 
opened and the right adrenal gland on pal- 
pation appeared normal in size. Both ovaries 
were normal. No lesion was noted within the 
abdominal cavity. 

The incision was then extended upwards 
through the subcostal margin along the ninth 
intercostal space. The diaphragm was then 
split from in front posteriorly for about six 
inches. Immediately posterior to the spleen the 
left kidney could be felt; but quite separate 
and movable above the kidney was a tumour 
which was about 3 in. x 2 in. The peritoneum 
over the tumour was incised and the tumour 
was mobilized down to its pedicle. Vessels 
entered the gland from three directions; they 
were separately divided and tied. The tumour 
was easily removed. An intercostal drain was 
brought out through the eighth space in the 
mid axillary line. 


Pathology 


Gross description. —The 58 g. roughly 
spherical capsulated tumour was approximately 
4 cm. in diameter (Figs. 3, 4, 5 and 6). 
Its cut surface was variegated pale brown 
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Fig. 3.—Tumour weighed 65 g. and was ap- 
parently encapsulated but close inspection reveals 
small capsular defects. 


and yellow, and divided into lobules ranging 
in size from 2.5 cm. downwards. The blood 
supply was contained in a leash of tiny vessels 
which spread across the surface of the tumour 
before penetrating its capsule. 

Microscopic description. —On section the 
tumour was seen to be composed of cords 
and clusters of cells in a scanty stroma with 
many sinusoidal vessels. There were several 
areas of hemorrhagic necrosis. The tumour was 
surrounded by a thin collagenous capsule 
infiltrated by tumour cells in several places. 
The infiltrating cells mostly lay in small cords 
compressed by the capsular tissue but in a 
few places they appeared to lie in lymph 
spaces. Sections of the vascular pedicle showed 
that the accompanying fibro-fatty tissue was 


Fig. 4.—Cut surface lobulated. Dark red hemor- 
rhagic areas, orange areas of degeneration. Tumour 
tissue is brown. 
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Fig. 5.—The tumour has broken through the capsule. This is the hallmark of malignancy (X 740). 


infiltrated by the tumour. Individually, the 
cells showed considerable morphological varia- 
tions. While most had fairly well defined pale 
granular cytoplasm and a round vesicular 
nucleus, giant forms, some of which contained 
several nuclei or large irregular nuclei were 
common. Elsewhere the cytoplasm was dark 
and less plentiful and the nuclei were some- 
what pyknotic. Mitoses were fairly frequent. 


Many groups of cells contained sudanophilic 


granules. Sections of chromated material failed 
to demonstrate any brown pigment. The histo- 
logical diagnosis was adenocarcinoma of 
adrenal cortex. 


Postoperative Course 


The immediate postoperative course was 
uneventful. Blood pressure remained constant 
at 160/110. On the third postoperative day 
the serum sodium was normal but the serum 
potassium was low at 2.8 mEq./l. The patient 
was given potassium chloride 10 grains (0.6 
g.) q.id. and the potassium level rose subse- 
quently to 4.6 mEq./l. Three weeks after 
operation blood pressure was 130/90 and 
17-ketosteroids were 6.8 mg. per 24 hour urine 
specimen. During the following months her 


breasts increased in size and there was less 
hair growth on the face and limbs. A normal 
menstrual period occurred from January 20 to 
January 24. In the subsequent months she 
remained free from headaches, her appear- 
ance was definitely more feminine, she was 
able to sing high notes once again and had 
regained a normal interest in the opposite 
sex. An electrocardiogram taken on January 
18, 1958, was normal. She was followed by the 
Saskatoon Cancer Clinic, her last visit being 
in August 1958, at w hich time a chest radio- 
graph showed no intrapulmonary or bony 
metastases. She was otherwise in fairly goo:l 
health. Subsequently the patient moved t» 
British Columbia to resume school teaching. 


This paper was ready for publication 
when we received a communication fron: 
Drs. B. K. MacKay and O. A. Weir® of th: 
Irving Clinic in Kamloops, B.C. A_ brie: 
summary of their findings may be o- 
interest. 


On February 3, 1959 this patient reporte:! 
to the Clinic with a recurrence of frequen 
headaches associated with depressed state 
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Fig. 6.—Microscopic structure of areas free of degeneration, Trabecula of cells with 
voluminous, thin cytoplasm, variable nuclei, some mitotic figures. Many vascular sinuses 


(X 740). 


which tended to alternate with excessively 
high spirits. Once again she was tiring easily 
and had frequency particularly at night. Her 
periods were regular but becoming increasingly 
heavy. On two examinations blood pressure 
was noted to be 170/120. She was admitted to 
hospital in Kamloops on February 6 for a 
biochemical, radiological and clinical evalua- 
tion of her condition. Physical examination was 
negative except for the blood pressure 170/120, 
some masculine distribution of hair on the 
abdomen and persisting clitoral enlargement. 
A provisional diagnosis of metastatic adrenal 
adenocarcinoma was made at the time. The 
level of 17-ketosteroids was then 14.6 mg./24 
hours, and it was not felt that there was suffi- 
cient evidence to subject her to any radical 
procedure. 

On October 21, 1959, she was readmitted 
with a blood pressure of 250/140. Her hir- 
sutism had increased markedly, her voice had 
deepened, amenorrhcea, physical weakness and 
mental depression had recurred. At this time 
the 17-ketosteroids were returned at a level 
of 143 mg./24 hour and the 17-hydroxycorti- 
costeroids at 46 mg./24 hour specimen. Serum 


chlorides were elevated to 118 mEq./]. and 
CO, combining power was 35 mEq./]. Serum 
sodium and potassium levels were normal. She 
was readmitted to the Royal Inlands Hospital, 
Kamloops, on November 28, 1959 for adrenal- 
ectomy. 

Operation was carried out through a midline 
upper abdominal incision for the purpose of 
exploring the entire abdomen. Everything in 
the abdomen appeared normal except for a 
recurrent tumour in the left adrenal region. 
A mass, 12 cm. in height and 4 to 6 cm. in 
width was removed. At the beginning of the 
operation the patient’s blood pressure had been 
180-190/110-130; at the end of the procedure 
it was 135/90. 

We saw her again on December 19, 1959. 
At this time she stated she was feeling very 
well, was having no headaches, her strength 
was returning and she did not tire so easily. 
Her skin looked quite feminine with none of 
the coarseness with which it first presented. 
She was referred again to the Saskatoon Cancer 
Clinic for cobalt 60 therapy to the left adrenal 
region, which is being carried out at the time 
of writing. 
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COMMENT 


Adrenocortical carcinoma is generally 
considered to be a highly malignant and 
rapidly invasive tumour. The only treat- 
ment is surgical removal before it metas- 
tasizes. Local recurrence is common. Cases 
are recorded with three and four opera- 
tions. Early diagnosis is not possible unless 
hormonal changes are present. This case 
is interesting because of the unusual finding 
of true virilism associated with hyperaldos- 
teronism. 


SUMMARY 

The clinical syndromes associated with 
malfunction of the adrenal cortex in post- 
pubertal cases are listed. 


Brief reference is made of literature 


pertaining to adrenal carcinoma. 


A series of 17 cases of adrenal carcinoma 
seen at the Saskatoon and Regina Cancer 
Clinics between 1934 and 1959 is reviewed. 


A method of diagnosis of adrenal car- 
cinoma is noted. 

A case of a woman, aged 22 years, with 
an adrenal carcinoma presenting as a 
“mixed” type of syndrome is described. 
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RESUME 


Cet article rapporte l’histoire du cas d’une jeu. 
fille de 22 ans, maitresse d’école, qui fut vue cn 
consultation pour la premiére fois pour des maux 
de téte localisés dans les régions frontales et occi- 
pitales, survenant principalement la nuit. Des 
nausées apparaissaient aussi de temps 4a autre, 
ainsi que des vomissements; depuis quelques mois, 
la malade avait remarqué une augmentation de la 
pilosité de sa figure, de ses membres et de son 
ventre. Peu aprés, sa voix changea, sa_ libido 
régressa, ses seins diminuérent de volume, une 
fatigue générale apparut. A l’examen physique, 
on ne notait rien de particulier, si ce n’est une 
pilosité de type masculin, et, du point de vue 
génital, une hypertrophie  clitoridienne. Les 
épreuves radiologiques (poumons, film a vide cde 
abdomen, pyélographie endoveineuse) étaicnt 
normales. De méme, la radiographie du crane ne 
montra aucune anomalie de la selle turcique. 
Ceci, avec divers examens de _ laboratoire, fit 
penser 4 une hypertrophie surrénalienne; un test 
de suppression a la cortisone fut effectué, qui ne 
montra aucune chute des 17-cétostéroides; un test 
d’Allen pour la déhydroépiandrostérone fut négatif. 
On pratiqua alors une radiographie aprés insuffla- 
tion rétropéritonéale, qui mit en évidence une 
opacité arrondie de 6.5 x 4 cm. au péle supéricur 
du rein gauche. 

Le diagnostic d’adénome surrénal gauche fut 
donc posé. Aprés un traitement préparatoire hor- 
monal (destiné 4 pallier linsuffisance sécrétoire 
contra-latérale), la malade fut opérée: on trouva 
une tumeur surrénalienne qui fut enlevée. II s’avis- 
sait, du point de vue anatomo-pathologique, dun 
adénocarcinome du cortex surrénal. En ce «ui 
concerne les suites post-opératoires, la patiente ne 
présenta dans limmédiat rien.de spécial; elle “ut 
par la suite grandement améliorée; malheurevse- 
ment, deux ans plus tard, une récidive se ‘it. 

A cette histoire de cas, les auteurs joignent ne 
mise au point de la question: classification les 
tumeurs surrénaliennes, syndromes cliniques, re: ue 
de la littérature, traitement. 
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THE FLEXURE SYNDROME 


THE FLEXURE SYNDROME: 
RELATIONSHIP OF BOWEL ANGULATION TO OBSTRUCTION* 


W. R. GHENT, M.D., C.M., F.R.C.S.[C],+ Kingston, Ont. 


THE PURPOSE of this paper is to present 
t'vo cases of perforated czecum and to offer 
a mechanical cause for the so-called “spon- 
tineous” perforations of the caecum. A 
nime for this syndrome is suggested. 


The first case is that of a 78 year old white 
woman who fell down the cellar steps on 
July 23, 1956. Following this she noticed 
ircreasing pain in her left chest and hemo- 
p ysis. She was admitted to the Ho6tel-Dieu 
Fospital, Kingston, on July 24, 1956. Radio- 
gaphs of her chest showed fractures of the 
left sixth, seventh and eighth ribs in the mid- 
axillary line and of her 11th rib posteriorly. 
It was noted that her stomach was grossly 
distended with gas. 

On July 25 and 26 abdominal distension 
increased, bowel movements and flatus were 
absent, and vomiting had occurred. On July 
27 a Levine tube was inserted and continuous 
suction was maintained until the evening of 
July 30, 1956. Vomiting recurred at about 
9 p.m. on July 30, and the tube was reinserted. 
Severe right lower quadrant pain started at 
1 a.m. the following morning, July 31, eight 
days after injury. 

We first saw the patient at 4 a.m. on July 
31, and at this stage she presented a grossly 
distended, rigid abdomen, with signs of free 
air in the peritoneal cavity. The point of 
maximum tenderness was over the right lower 
quadrant. Rectal examination revealed a 
ballooned rectum with tenderness high on 
the right side. The differential diagnosis 
entertained included a perforated duodenal 
ulcer, perforation of the caecum due to distal 
obstruction, or perforation of the small bowel 
due to trauma. 

At laparotomy, a large perforation on the 
anterolateral surface of the caecum was found 
and, in addition it was noted that the ascend- 
ing colon and the caecum were grossly dis- 
tended. The bowel distal to the hepatic flexure 
was collapsed. The perforation was repaired, 
the right phrenicocolic ligament was divided 
and a cutaneous czecostomy was fashioned. 

Postoperatively the patient developed a deep 


*Presented at the Canadian Association of Clinical 
Surgeons, November 7, 1959. 

"rom the Department of Surgery, Hoétel-Dieu 
Hospital and Queen’s University, Kingston, Ontario. 


thrombophlebitis in her left leg. Heparin 
therapy was instituted, and following this, 
she had a massive gastrointestinal hemor- 
rhage. This was controlled by transfusion and 
cessation of anticoagulants. Bowel function 
was restored ten days following her laparotomy 
and the caecostomy was closed surgically five 
weeks after the original operation. Her pro- 
gress since then has ‘been unremarkable. 


The second case is that of an obese 67 year 
old white man. On April 12, 1959, this man 
suffered an attack of syncope after a severe 
coughing spell. In falling, he injured his back. 
He was admitted to the Hétel-Dieu Hospital 
on April 17 complaining of severe pain in his 
lower back, and constipation. Radiographs 
taken on admission showed evidence of a 
comminuted fracture of the body of LI. 
During the next three days he continued to 
complain of constipation and back pain. The 
constipation was only partially relieved by 
enemas. It was noted that his abdomen re- 
mained distended. 

On the evening of April 20, 1959, the 
patient was nauseated and at about 2 a.m. 
on April 21 he experienced sudden severe 
right lower quadrant pain. This continued 
until we saw the patient at 8 a.m. on April 21, 
nine days following injury. At this time the 
patient’s abdomen was huge, partly due to 
distension and partly due to obesity. Bowel 
sounds were absent and marked rigidity was 
present in the right lower quadrant. Rebound 
tenderness was referred to this area. Signs 
of free air were present. Radiographs of the 
abdomen confirmed the presence of a large 
amount of free gas and revealed a grossly 
distended transverse colon (Figs. 1 and 2). 

A diagnosis of a splenic flexure syndrome 
with perforation of the cecum was made and 
this was confirmed at laparotomy, when a 
large perforation in the anteromedial wall 
of the cecum was found. The caecum was 
collapsed but showed evidence of its pre- 
vious gross dilatation. The transverse colon 
still presented gross dilatation and this ceased 
abruptly at the splenic flexure. The descend- 
ing colon was contracted. The peritoneal cavity 
contained about two quarts of liquid faces 
which were removed with suction. The per- 
foration was repaired and a catheter type 
czecostomy fashioned. This method was chosen 
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Fig. 1.—Radiograph of Case 2 showing gross 
distension of transverse colon. 


because the thickness of the abdominal wall 
precluded a cutaneous czecostomy. The obesity 
and distension also prevented incision of the 
left phrenicocolic ligament. 


Vol. 


Postoperatively this patient did not do 
well as expected. He required digitalizati 
for an irregular cardiac rhythm and he suffer: 
an evisceration on his fourth postoperati 
day. This complication was repaired witho 
incident. However, his course was stead 
downwards and he died on May 2. Duri: 
this time, in spite of all efforts, we did n 
consider that his caecostomy functioned ac 
quately. 

At post-mortem, severe dilatation of t! 
terminal small bowel, ascending colon, ai | 
transverse colon was noted and the cause f 
death was thought to be due to persiste t 
paralytic ileus. 


DIscussiION 


Perforations of the caecum secondary to 
obstructions and trauma have been reco: - 
nized since 1880 when first reported by 
Heschl.' Since that time this complication 
has been well documented and a mortality 
rate established that varies between 35% 7 
and 729%.*® Periodically reports have ap- 
peared suggesting that spontaneous per- 
foration of the caecum can occur in paralytic 
ileus.*:* It is this latter group of cases that 
interests us and on review of the published 


Fig. 2._Radiograph of Case 2 in lateral decubitus showing a large amount of free air. 
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‘ig. 3.—Possible peritoneal fixations of the colon 
at he hepatic and splenic flexures. 


reorts, we find that these spontaneous 
perforations of the caecum are, indeed, 
cases of this new syndrome, “The Flexure 
Syndrome”. 

lo reconstruct the train of events in cases 
of this syndrome, the two cases cited previ- 
ously can be regarded as classical. Para- 
lytic ileus is induced by injury such as 
fractured ribs or fractured spine, or by 
disease such as herpes zoster. During the 
paralytic stage, gas accumulates through- 
out the gastrointestinal tract. There is a 
functional gradient from above downwards 
in the gastrointestinal tract. Thus, in 
recovery from a paralytic ileus, the stomach 
begins to function first and so on down 
the small bowel until finally, the colon re- 
gains its lost contractility. 

However, as contraction returns large 
amounts of gas, swallowed air, and fluid 
are forced through the small bowel and 
emptied into the low pressure cecal reser- 
voir. If the caecum and ascending colon 
have not regained their contractility, they 
will distend and as they become distended, 
all hope of normal contractility is lost. The 
stage is now set for the development of 
the syndrome and this can occur at the 
hepatic or splenic flexure. 

The colon can be fixed to the posterior 
abdominal wall at the hepatic flexure and 
at the splenic flexure by the right and 
left phrenicocolic ligaments (Fig. 3). The 
accompanying diagrams show the sequence 
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of events at the hepatic flexure. As the 
ceecum and ascending colon distend the 
angle between the limbs of the colon is 
decreased. In addition, the ascending colon 
rotates clockwise and further decreases the 
angle. Once the critical angle has been 
reached, the initial benign paralytic ileus 
has become a mechanically complete large 
bowel obstruction (Figs. 4, 5, 6 and 7). 

The amount of gas involved in this 
process may be great but the pressures are 
relatively low. The cecal rupture pressure 
is in the range of 80 mm. Hg.” The caecum 
ruptures along its anterior surface and this 
mechanism is an actual perforation of the 
mucosa preceded by a diastasis of the 
muscle fibres.® Rack® has commented upon 
the fact that the caecum usually remains 
distended in spite of perforation. This has 
not been confirmed by radiographs shown 
above. A competent ileo-czecal valve is not 
a prerequisite for the development of this 
condition as is borne out by our second 
case. To recapitulate, the factors necessary 
for this syndrome are (1) the presence of 
a rather tight phrenicocolic ligament, (2) 
an untreated paralytic ileus. 


Diagnosis 


The diagnosis of the condition is apparent 
if the condition is kept in mind. A patient 
with paralytic ileus who has begun to re- 
cover sufficiently to have bowel sounds is 
suddenly seized with severe pain in the 
right lower quadrant. Radiographs reveal 
gross distension of the caecum and ascend- 
ing colon, or the cecum, ascending colon 
and transverse colon, with or without free 


as. 


Treatment 


The treatment of the condition can be 
divided into three phases. These include 
(1) Prevention; (2) Treatment before rup- 
ture; (3) Treatment after rupture. 

1. Prevention—The reason that more 
of these cases do not occur is that active 
treatment of paralytic ileus is the rule 
rather than the exception. If, following para- 
lytic ileus, the Levine tube is left in place 
until the patient is passing flatus and/or 
feeces, there will be no reason to fear this 
complication. If the Levine tube is removed 
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as soon as bowel sounds are 
heard, the patient runs the 
risk of developing a flexure 
syndrome. 

2. Treatment before rup- 
ture. — It has been shown 
by Wangensteen and by 
others that the cecum is 
the weakest point in the 
gastrointestinal tract. The 
cecum is not capable of 
hypertrophy in the face of 
chronic obstruction. The 
only accommodation is di- 
latation. The czecal rupture 
pressure is about 80 mm. 
Hg as compared to the 230 
mm. for the small bowel. 

Davis and Lowman‘ 
have been able to prove 
that the critical size of 
cecal distension is 9 cm. 
as measured from the gase- 
ous shadow on the radio- 
graph. Any dilatation 
greater than this is fraught 
with danger. With these 
facts to hand, the presence 
of cecal distension of 9 
cm. or more suggests that 
laparotomy and czecostomy 
should be carried out 
straight away. 

At laparotomy the of- 
fending phrenicocolic liga- 
ment is divided and the 
flexure freed. In addition, a 
ceecostomy must be estab- 
lished to provide continu- 
ous deflation of the caecum. It is imperative 
that the cazecostomy be fashioned to provide 
complete deflation and this can be accom- 
plished by suturing the bowel wall to the 
skin after providing a liberal stoma. Fail- 
ure to take this precaution resulted in 
tragedy in our second case. If the patient’s 
condition is precarious, ceecostomy alone 
is the treatment of choice, fully realizing 
that the causative lesion is still intact. How- 
ever, with the safety valve preventing 
colonic distension, the contractility of the 
large gut can be regained in safety. 

3. Treatment after rupture.—The mortal- 
ity rate of untreated cecal perforations 


Fig. 6. 

Figs. 4, 5, 6 and 7.—Diagrams illustrating the flexure syndrome 

at the hepatic flexure. The progressive dilatation of the caecum and 
ascending colon with perforation is shown. 


IMO 


Gj 
G 


Fig. 7. 


approaches 100%; even with repair, the 
reported mortality rate varies from 35% 
to 72%.?»8 

The treatment of the flexure syndroime 
is the same whether or not the cecum 
has become perforated. If there is a perfo ‘a- 
tion it is closed and a cutaneous cecosto:ny 
is fashioned. If the patient’s condition p >r- 
mits, the offending flexure or peritoneal f. ld 
is incised and freed (Figs. 8 and 9). It 
is unwise to use the perforation as ‘he 
ceecostomy. 

The mechanics involved in the acute 
angulation obstruction of the small bovel 
have been recognized for some time. \Ve 
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Fig. 8.—Incision of the phrenicocolic ligament 
wd the closure of the perforation. 


believe that the same mechanics can be 
aj plied to the large bowel when at any 
location an angulation is produced and 
maintained by a peritoneal fold. In the 
foregoing discussion, we have been primar- 
ily interested in the hepatic and splenic 
flexure. We are .onvinced that the same 
syndrome can involve the proximal or 
distal end of the sigmoid colon. A report 
entitled “Spontaneous perforation of the 
cecum without mechanical obstruction”, 
seems to confirm this impression. 


SUMMARY 


We have presented two cases of czecal 
perforation due to the flexure syndrome. 
The etiology, diagnosis, and treatment have 
been reviewed. We believe this to be a 
hitherto unrecognized nosological entity. 


‘yvyvYyYyYyr 


Fig. 9.—Operative approach and repair of a 


hepatic flexure syndrome. 


THE FLEXURE 


SYNDROME 
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RESUME 

Périodiquement des rapports sont publiés au 
sujet de perforations spontanées du cecum au 
cours d’un état diléus paralytique. L’auteur pense 
qu'il s’agit 14 d’un mécanisme pathologique par- 
ticulier pour lequel il propose le nom de “flexure 
syndrome”. Ce syndrome peut étre expliqué de la 
facon suivante. 

Une blessure quelconque (une fracture de 
cétes ou de la colonne vertébrale par exemple) en- 
traine comme complication un état diléus para- 
lytique, au cours duquel des gaz sont accumulés 
dans le gros intestin et le tractus gastro-intestinal. 
Lorsque la paralysie céde, lestomac reprend le 
premier ses mouvements péristaltiques, suivi de 
haut en bas par le gréle, puis par le célon; par 
conséquent, les gaz et les liquides contenus dans 
Yestomac et le gréle vont étre forcés dans le 
cecum avant que les cdlons aient repris leur 
activité normale, ce qui entrainera la dilatation 
de ces derniers. Du fait de la fixation du célon 
ascendant a la paroi postérieure, cette dilatation 
aboutira 4 la diminution de l’angle hépatique et 
de langle splénique: a un certain degré, liléus 
paralytique sera transformé en une obstruction 
mécanique. C’est alors que le caecum, gui ne peut 
supporter gu’une pression de 80 mm. de mercure 
est susceptible de se rupturer, le plus souvent sur 
sa face antérieure. En résumé, deux facteurs sont 
nécessaires pour l’installation de ce “flexure syn- 
drome”: (a) Jlexistence d’un ligament colico- 
phrénique serré; et (b) un état d’iléus paralytique. 

Le traitement de ce syndrome consistera en une 
czecostomie, accompagnée d’une levée de l’obstacle 
(section du ligament phrénicocolique), si létat 
général du patient le permet. 

Deux cas de ce genre sont présentés et discutés. 
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BENIGN GASTRIC TUMOURS OF NONEPITHELIAL ORIGIN 
REPORT OF THREE CASES 


JEAN COUTURE, M.D., F.R.C.S.[C], F.A.C.S.,* Quebec 


ALTHOUGH benign gastric tumours constitute 
only 2% of all gastric neoplasms, they have 
a definite clinical importance. Their interest 
is based upon the three following points: 

1. The serious complications to which 
they give rise, especially gastrointestinal 
hemorrhages. 

2. The possibility of malignant degenera- 
tion. 

3. Their prominence in the differential 
diagnosis of cancer. 

In this paper, nonepithelial benign 
tumours originating from the gastric wall 
wiil be discussed, namely those arising from 
muscle, connective tissue, nerves, fatty 
tissue, blood vessels and lymphoid tissue. 
It is estimated that at least 60% of benign 
tumours of the stomach are nonepithelial. 
This figure is given by Minnes and 
Geschickter from a study of 931 cases.' 

Classification of these neoplasms has 
been unsatisfactory and has _ consisted 
mostly of a listing of tumours without any 
attempt to group them under any definite 
heading. Such an enumeration is found in 
a review of the world literature by Palmer, 
quoted by Hudson and Richardson in 
1951, in which he reports 1605 benign 
gastric tumours. A more rational classifica- 
tion, proposed by France and Brines,* is 
based on the cell type and tissue of origin 
with the assumption that all these tumours 
are of mesenchymal origin. However, 
schwannomas are derived from the ecto- 
derm but have to be included here because 
of their frequency. 

The clinical behaviour of these tumours 
depends very much upon their stage of 
development and their location in the 
stomach. At first, very vague digestive 
symptoms may be expected, associated with 
dyspepsia and epigastric pains. If the 
tumour is in the prepyloric region, signs of 
pyloric obstruction develop early in the 
disease. These tumours arise from any part 
of the stomach and tend to be spherical; 


*From the Surgical Service, Hépital St-Sacrement, 
Quebec City, P.Q. 


when they attain fairly large dimensior s, 
ulceration of the mucosa by _pressu’e 
necrosis gives rise to bleeding. Very serio 1s 
hemorrhage may result from a vascul wr 
tumour. Not infrequently an unexplain d 
anzmia may be the first manifestation. 

In a large percentage of cases a mais 
with regular outline can be felt. It is often 
so with very large subserous lesions d>- 
veloping outside the gastric lumen. Such 
a possibility should be kept in mind even 
when the barium meal is reported as nor- 
mal. Ker! described an unusual case in 
which a large pedunculated mobile leiomy- 
oma of the lesser curvature had occupied 
the left hypochondrium and caused a 
partial volvulus of stomach. 

Diagnosis of a tumour of the gastric wall 
is usually made by radiological examina- 
tion or gastroscopy. In most cases it is 
reasonable to assume that a tumour is 
benign, although malignancy cannot be ex- 
cluded. The type of lesion, however, can 
only be determined by histological exam- 
ination. 

Because of lack of specific symptoms, 
diagnosis is often delayed until such com- 
plications as gastrointestinal hemorrhages, 
or obstruction from a well-developed lesion 
draw the surgeon’s attention. For the same 
reason, on account of their silent course, 
one benign gastric tumour may be en- 
countered per one thousand autopsies. The 
three cases reported below illustrate the 
various clinical pictures presented by these 
tumours. 


Case 1.—The patient was a 77 year old, 
obese man, admitted to our hospital in a state 
of shock after an acute episode of substern. | 
pain, restlessness and dyspnoea. Symptons 
had been present for only one hour before 
admission. A diagnosis of coronary thrombos s 
was made and the patient was placed in ai 
oxygen tent and given cardiac stimulant . 
His past history was entirely free of any 
cardiac trouble or gastrointestinal disease. H> 
died two hours after admission, At autops/ 
there was a recent myocardial infarct wit. 
extensive atherosclerotic deposits in the coror - 
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ay vessels and the aorta. On the 

curvature of the stomach, near the cardia, a 
\ rge tumour about 6 cm. in diameter, originat- 
i) g in the submucosa protruded in the lumen 
o the stomach. There was a small central 


greater 


ea of ulceration but no signs of recent bleed- 

The cut section revealed a hard whitish 
d homogeneous mass. Histological examina- 
m showed it to be a benign leiomyoma. 


Case 2.—This 25 year old woman had 
peated bouts of heematemesis and had passed 
‘ry stools two months before admission to 
spital. The last bleeding episode had been 
severe that the patient had required several 
ood transfusions. Five years before, a hypo- 
‘romic anemia had been diagnosed and had 
tiled to respond to medical treatment. A 
ium meal done in another hospital was 
ported as normal. Upon admission to our 
spital, a search for a possible blood dys- 
isia seemed indicated in view of the fact 
|.at the patient had shown bleeding tendencies 
ing her menstrual cycle, frequent nose 
eeds and easy bruising. Laboratory tests 
ere normal but the Rumpel-Leede (tourni- 
et) test was positive. The few digestive 
complaints elicited from that patient consisted 
mainly of heartburn and epigastric fullness. 
Examination of the abdomen showed some 
guarding in the upper epigastric region but 
no definite mass was palpated although the 
area appeared to be tender. 

Another barium meal revealed the presence 
of a mass interposed between the fundus and 
the diaphragm. An ulcerated patch 2.5 cm. 
in diameter was seen in the central portion 
of the mass; the radiological appearance was 
that of “uterine cervix”, characteristic of an 
ulcerated benign’ gastric tumour (Fig. 1). 

At operation it was discovered that the 
tumour had caused an important reaction in 
the mesentery where several lymph nodes 
were felt. The mass was well encapsulated and 
measured 7 cm. in diameter; the mucosa was 
normal over the lesion except in the centre 
where a 2 cm. ulcer was present (Fig. 2). 
The cut section showed a homogeneous pre- 
dominantly yellowish tumour, Microscopically 
it was a typical schwannoma (Fig. 3). A high 
(almost total) gastrectomy was performed and 
continuity re-established by gastroduodenos- 
tomy. Postoperative course was_ satisfactory 
and except for a mild dumping syndrome 
the patient is very well two years after. 


Case 3.—A man of 45 years was admitted 
to hospital with a three month history of 
epigastric pain. He had no nausea or vomiting 
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Fig. 1.—Radiological study showing a very large 
tumour in the upper third of the stomach with 
an ulcerated patch giving the appearance of 
“uterine cervix’. 


and his symptoms seemed at their worst one 
hour after meals. Seven years earlier he had 
experienced a similar episode and, after radio- 
logical examination of his stomach, had been 
told that he suffered from duodenal ulcer. He 
was treated accordingly with a fair result al- 
though he had sustained occasional recurrences 
of his pains. Medication and diet were not very 
effective in relieving his distress. A repeat 
barium meal disclosed a very mobile and 


Fig. 2.—Cut surface of the specimen resected 
in Cass 2. Note central area of ulceration. 
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Fig. 3.—High power view showing the typical fusiform cells of a schwannoma. 


smooth tumour of the prepyloric region on the 
lesser curvature (Fig. 4). It seemed to origin- 
ate from the submucosa; peristaltic waves were 
not interrupted by its presence. Our radiologist 
made a diagnosis of leiomyoma or lipoma of 
the stomach, Gastroscopic examination showed 
a normal mucosa in the prepyloric region 
without any sign of tumour. 

A gastrotomy was done in the prepyloric 
region and the tumour removed after incising 
the mucosa of the posterior wall of the 
stomach. It was a typical lipoma 3 cm. in its 
greatest diameter (Fig. 5). When seen six 
weeks later this patient was completely well 
and had had no recurrence of his pains. 


Discussion 


Those three cases demonstrate very well 
the absence of specific symptoms of tu- 
mours of the gastric wall. In most cases, 
whatever symptoms may be discovered, 
these are so vague that attention is not 
directed to the lesion until bleeding occurs. 
The management of these lesions poses cer- 
tain problems as it is often impossible to 
establish a diagnosis of benign or malignant 
lesion. A tumour which may appear benign 
to the radiologist and the gastroscopist, 


may well prove malignant on histological 
examination. Furthermore, malignant 
changes are not always typical and it is 
sometimes difficult to make a clear-cut 
histological diagnosis. For these reasons 
subtotal gastrectomy would seem to be 
the best and safest way to treat those cases. 


Fig. 4.—Barium meal showing the radiologic: | 
appearance of a benign tumour in the prepylori: 
region. 
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Fig. 5.—Lipoma removed from the prepyloric 
re tion (numerals are in centimetres). 


Should malignancy be suspected a dissec- 
tion of the lymphatics is unnecessary as 
these tumours spread by the blood stream. 
In some instances when the tumour is 
easily accessible, as in the prepyloric region, 
a gastrotomy with local removal is per- 


missible provided the lesion is obviously 
benign. Such was the last case presented, 
where there was no question about its 
benign nature, the lesion being a lipoma. 
Except for those cases, a subtotal gastrec- 
tomy is generally the best treatment for 
benign nonepithelial gastric tumours. 


SUMMARY 


Benign gastric tumours constitute only 
2% of all gastric neoplasms, and 60% of 
these are of nonepithelial origin. Because 
of the lack of specific symptoms, diagnosis 
of these tumours is often delayed until 
complications such as _ gastrointestinal 
hemorrhages, or obstruction from a well- 
developed lesion become manifest. One 
benign gastric tumour may be found per 
one thousand autopsies. After a_ brief 
clinical review, three cases are presented 
which illustrate the various symptoms and 
signs encountered in such instances. 


BENIGN GASTRIC TUMOURS 311 


Because of the difficulty in differentiating 
a benign from a malignant neoplasm, a 
subtotal gastrectomy should be done for 
nonepithelial gastric tumours except in rare 
cases when the lesion is easily accessible 
and obviously benign. 
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RESUME 


Les tumeurs bénignes de l’estomac constituent 
seulement 2% de tous les néoplasmes gastriques 
et 60% de ces tumeurs sont non-épithéliales. A 
cause de labsence de symptoémes spécifiques, le 
diagnostic de ces tumeurs est souvent fait tardive- 
ment lorsque surviennent des complications impor- 
tantes telles que des hémorragies ou de l’obstruc- 
tion gastrique. Pour la méme raison, on trouve une 
tumeur bénigne de Testomac au cours de mille 
autopsies. Aprés une revue clinique de la question, 
trois cas sont présentés qui illustrent bien les 
symptomes variés donnés par ces tumeurs. 

Le premier patient est un homme de 77 ans 
qui est mort d’un accident cardiaque et chez qui 
on a trouvé un volumineux léiomyome de l’estomac 
avec une ulcération centrale. Ce patient n/’avait 
eu aucun symptome digestif. 

Le deuxiéme cas est celui d’une femme de 
25 ans admise a lhépital a la suite d’-hémorrhagies 
gastrointestinales répétées. Un _ transit digestif 
montre une trés grosse tumeur du tiers supérieur 
de Testomac. La guérison compléte suit une 
gastrectomie. L’histologie montre un schwannome 
typique. 

Dans le troisitme cas, un homme de 45 ans est 
admis 4a lhépital pour douleurs épigastriques; on 
avait déja porté a son égard un diagnostic d’ulcére 
duodénal. L’examen radiologique démontre un tu- 
meur mobile et réguliére de la région prépylorique. 
A Yopération un lipome est enlevé aprés avoir 
ouvert la muqueuse de la paroi postérieure de 
lestomac. Les douleurs épigastriques disparaissent 
définitivement aprés |’intervention. 

Etant donné la difficulté qu'il y a de poser un 
diagnostic de tumeur bénigne ou maligne, une 
gastrectomie sub-totale est conseillée pour une 
tumeur gastrique non-épithéliale, sauf dans cer- 
tains cas particuliers quand la tumeur est facile a 
enlever et, de toute évidence, bénigne. 
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MEASUREMENT OF BRAIN CIRCULATION TIME BY 
RADIO-ACTIVE IODINATED ALBUMIN* 


SYLVIA FEDORUK, M.A.+ and WILLIAM FEINDEL, M.D.,t Montreal 


INTRODUCTION 


VASCULAR LESIONS of the brain are a 
frequent basis for neurological disability 
and stand third as a reported cause of 
death in Canada.' The accurate anatomical 
diagnosis of some of these lesions by cere- 
bral angiography has served as an impetus 
for devising neurosurgical approaches for 
treating intracranial hemorrhage, aneur- 
ysms, arteriovenous anomalies, and occlu- 
sions of major arteries supplying the brain. 
No satisfactory method has yet been de- 
veloped, however, to assess regional 
changes in cerebral circulation produced 
by these lesions or by the various neuro- 
surgical methods used to treat them. 

As pointed out earlier by Moniz,® cere- 
bral angiography allows an estimation of 
the relative duration and distribution of 
radio-opaque media passing through the 
cerebral vessels. But even with a rapid 
succession of serial films this approach has 
limitations for quantitative studies which 
have been discussed in detail by Greitz.* 
These include the difficulty of defining 
an arterial zero-point and a venous end- 
point; the fact that the internal jugular 
vein is rarely visualized so that carotid- 
jugular time cannot be estimated, and the 
variations in relation both to the amount of 
contrast medium used and the timing of its 
injection. 

The indirect nitrous oxide method of 
Kety and Schmidt’ has been used to cal- 
culate total intracranial blood flow over 
a 10 minute period. This method, however, 
is not applicable to the study of transient 
changes in brain circulation, since the 


*From the Saskatoon Cancer Clinic and the De- 
partment of Neurosurgery, University, Hospital, 
Saskatoon, Saskatchewan. 
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circuit of blood through the brain occi °s 
normally in a matter of seconds. Recent 
the validity of the method has been qui 
tioned, particularly in the presence 
pathological alterations of cerebral hzn 
dynamics.§ 

Over the past three years we ha 
studied brain circulation times by usi) g 
radiation detectors applied over the he: « 
and neck of patients during the intravis 
cular injection of radio-active iodinat«d 
(human) serum albumin (RISA) given 
before brain scanning. The method his 
provided useful information on the specd 
of blood flow through the brain under 
normal conditions and in patients wiih 
selected disorders of the cerebral circula- 
tion. 


Previous Work 

There are few references in the literature 
on the measurement of cerebral circula- 
tion time using radio-active materials. In 
1929 Wolff and Blumgart,” using radium C 
and a detector based on the Wilson cloud- 
chamber, found that the circulation time 
from the common carotid artery to the heart 
in the cat was six seconds. From this, they 
estimated that the brain circulation time 
was of the order of three seconds. They 
noted that (1) faster cerebral blood flow 
was associated with an increase in the 
systemic arterial pressure and (2) slower 
cerebral blood flow was associated with 
increased cerebrospinal fluid pressure. 

In a study of cerebral blood flow in maa, 
Nylin and Blémer* in 1955 used erythr» 
cytes labelled with thorium B for injectic n 
into the internal carotid artery. The two 
circulation graphs which they show inci 
cate times of eight and of 14 sec. fro 
the carotid injection to the peak of radi 
activity measured in serial samples of bloc 
drawn from the jugular bulb. 

Greitz* in 1956 compared the circulatic 
times as determined by rapid serial cerebr 
angiography with those obtained using 
radio-active isotope. The determination s 
were made by two scintillation counter , 
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Fig. 1.—Drawing to show the apparatus and sites of radio-isotope injection used in the 


present studies. 


ove detector being placed at the level of 
the jugular bulb and the second tangential 
to the surface of the head in the parietal 
region. I'*! in the form of sodium iodide 
diluted in isotonic saline was injected into 
the common carotid artery. The resultant 
traces revealed times of the order of six 
seconds from carotid artery to parietal 
veins and eight seconds from carotid artery 
to jugular veins, with considerable range 
on either side of these two values. 
Crandall and Cassen? used a _ single 
scintillation detector placed externally over 
the confluence of the dural sinuses and in- 
jected radio-active iodinated albumin into 
the carotid artery. The carotid-torcular time 
was noted to range between five and nine 
seconds in the majority of the patients in 
their series. As in the study by Greitz, 
however, no correlation was reported by 
them between the speed of isotope circula- 
tion and the types of intracranial lesions. 


METHOD 

The arrangement of the well-shielded 
scintillation detectors on the neck and head 
is shown in Fig. 1. The aperture of the 
collimator of the neck counter, consisting of 
a cylindrical hole one inch (2.54 cm.) in 
diameter and 1.75 in. (4.44 cm.) deep, was 
positioned over the carotid artery and in- 
tenal jugular vein. This detector could 


also “see” some of the cardiopulmonary 
circulation. The collimator of the detector 
which was positioned at various sites on 
the head had an aperture in the form of a 
cylindrical hole of one inch (2.54 cm.) in 
diameter and three inches (7.62 cm.) deep. 

The pulses from the two detectors were 
channelled to two Berkeley scalers. For 
selected levels of 40, 100 or 200 counts, 
the scalers provided output pulses which 
were registered on a chart of a double pen 
Brush strip recorder running at a speed of 
2.5 cm. per second. The counting rate could 
be determined by measuring the time in- 
terval between strip pulses. The resultant 


COUNTS PER SECOND 


28 «632 
SECONDS 
Fig. 2.—Record from patient W.K. showing 
peaks of radio-activity from the neck and head 
detectors after intravenous injection of radio- 
isotope. 





CANADIAN JOURNAL OF SURGERY 


12 16 20 24 28 32 36 40 44 48 


TIME IN SECONDS 


Fig. 3.—Comparison of normal curve (solid line ) 
with curve showing prolonged circulation timé in 
patient with increased intracranial pressure 
(hatched line). 


changes in counting rates with time were 
then plotted on graph paper. 

The RISA was injected from a 1.0 ml. 
tuberculin syringe into an antecubital vein 
of the forearm or percutaneously into the 
common carotid artery. The time of injec- 
tion was less than one second. Individual 
injections varied in dosage from 50 ye to 
200 we and in volume from 0.3 ml. to 1.0 
ml. The maximum dosage in any one 
patient was 400 uc. 


RESULTS 
Normal Circulation Time 


Studies were made on 16 patients. The 
results on two patients were discarded 
because they were technically unsuccessful. 
Twenty-seven satisfactory curves for circu- 
lation times were available for study. A 
sample chart is shown in Fig. 2. obtained 
after the intravenous injection of isotope 
into the right arm of patient W.K. Three 
peaks, noted by arrows, are present in the 
count rate recorded by the neck detector. 
The exact contribution from each of the 
various major vascular channels in the 
neck and head remains to be determined. 
For the sake of discussion, we have noted 
them as follows: peak 1 is attributed to 
the isotope passing through the major 
vessels of the cardiopulmonary circulation. 
This is referred to as the “heart” peak; 
peak 2 is attributed to the radio-active 
material passing up the four major arteries 
of the neck and is referred to as the 
“carotid” peak; peak 3 is due to the RISA 
passing downward in the neck veins and 
is referred to as the “jugular” peak. 
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The change in the count rate recorded 
by the detector over the right pariet.] 
region is shown by the lower curve. Tle 
peak on this curve occurs in time betwec a 
peaks 2 and 3 of the neck counter and s 
referred to as the “brain” peak. With tle 
isotope dosage and recorder speed in the:e 
examples, measurements of the peak max - 
ma were expressed to the nearest half se - 
ond. In this patient the following timis 
were obtained: 


Heart to carotid 14 seconds 
Carotid to brain 3 
Heart to brain Li 
Brain to jugular 6 
Carotid to jugular 9 


The results in seven other patien's 
showed similar times for the various phases 
of the circulation (Table I-A). The diag- 
nosis and the position of the two detectors 
are indicated. The carotid-jugular times 
ranged from 7 to 10 sec. with an average 
of 8.5 sec. for 12 determinations. 


Slow Circulation Time 

In patient J.S. (Table I-B), both the 
arterial and venous phases of the head 
circulation were prolonged. The _ total 
carotid-jugular time measured 15 sec. and 
in Fig. 3 the record is compared to a 
“normal” curve in patient H.F. At operation 
a large glioma of the right temporal lobe 
in the presence of greatly increased intria- 
cranial pressure was disclosed. 


$30012 
7-10-58 


8 
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HEAD(R) 


0 B 6 24 32 
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Fig. 4.—Curve from patient R.R. whose slo v 
carotid-jugular time may be ascribed to occlusicn 
of the right carotid artery. 
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TABLE I.—Brain CrrcuLaTION Times DETERMINED BY BY RADIOISOTOPE 


(Times expressed in seconds) 
Heart to Carotid 
carotid to brain 


Counter 
placement 


Carotid to 
jugular 


Brain to 
jugular 


Patient Diagnosis 
A Nor mal time: 
Basal ganglia cyst.... nah 6 
W.K. ? Metastatic brain lesion. . .. . 11 
W.H. 


RC, TORC 
RC, RH 
RC, RH 
RC, RH 
RC, RH 


_ 


oO 


Right parietal glioma. . . 


' 


oor 
o 


’. Cerebral seizures. . . 


— 
a rae 


Right parietal glioma. . . 
Left carotid stenosis. . . 
Temporal lobe seizures. 
Right frontal glioma. 


— 
ou 


N OCOCowmooWwonrs! 


8 5 
Carotid 
injection 


LC, LH 
LC, LH 
RC, TORC 


Slow time: 
J.S. Right temporal glioma. . 


uw 


1 Q0 90 w He CO He OO Or OT Or Go C109 


R.R. 
W.B. 


Right carotid occlusion. .. . 


PENN CW PNOINWR WOR ON 
— 


DAW 
“on 

aa 

D> 

ons tend tend bet 
Oomuc 


Carotid 
injection 
i (a) 
(b) 
ii (a) 


Right temporal glioma. . 


Without neck 
compression 
(b) 5 f With neck 
compression 
' Rapid time: 
12, A.J. Left fronto-parietal angioma. . . 12.5 RC, LH 
A.L. Left carotid-cavernous fistual . . 8 


8 5 = = 
l4. E.M. Frontal angioma..... dead 6 7 


6 4 10 

4 6 . 14 

6 5 13 LC. RH 
RC-right carotid, LC—left carotid, RH—right side of head, LH—left side of head, TORC— 
torcular, OCC—occipital, LF—left frontal. 


the neck curve occurred at 13 sec. after 
the arterial peak. This most likely repre- 
sents the recirculation time rather than 
delayed venous time. 

In patient E.M., with an arteriovenous 
communication related to an angiomatous 


In another patient, R.R., who had oc- 
clusion of the right carotid artery, the 
carotid-brain time was prolonged to give 
a total carotid-jugular time of 11.5 sec. 
(Fig. 4). A repeat injection with the 
detector over the normal side of the head 


gave a value of 10.5 sec. 


Fast Circulation Time 


In patient A.J., the carotid angiogram 
demonstrated a large arteriovenous an- 
omaly in the central part of the left hemi- 
sphere (Fig. 5). After intravenous injec- 
tion of isotope, the maxima of the head 
and neck curves occurred almost simul- 
taneously (Fig. 6) because of the rapid 
shunting of arterial blood into the venous 
circulation. Rapid brain circulation times 
were also found in patient A.L. who had 
& post-traumatic carotid cavernous fistula. 
In both these patients the third peak on 


malformation between the frontal lobes, 
the carotid-jugular times were moderately 
prolonged (Table I-C). Because of the 
small size of the angioma, the change in 
cerebral haemodynamics therefore seemed 
less significant, although the increased 
carotid-jugular time suggests a slowing of 
the venous blood through the remainder 
of the brain, as noted in rapid serial 
angiograms by Greitz.* 


Intracarotid Injection Curves 


Although the measurement of the heart- 
carotid and carotid-brain phases of the 
circulation time was of interest, the dilu- 
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Fig. 5.—Carotid angiogram showing a_ large 
angioma in patient A.J. associated with rapid brain 
circulation time. 


tion of the isotope in passage through the 
cardiopulmonary circulation reduced the 
sharpness of the peaks of radio-activity 
passing before the detectors. Sharper peaks 
were obtained when the isotope was in- 
jected directly into the common carotid 
artery. 

In patient H.F. the record following 
intravenous injection of the isotope in the 
right arm (Fig. 7) gives the usual triple 
peak in the neck curve, with the head peak 
coming between the carotid and the jugular 
peaks. Intracarotid injection in the same 
patient (Fig. 8) provided a sharp zero 
point and the maxima of the head and neck 
records are more clearly indicated. In addi- 
tion, as compared to the intravenous in- 
jection, a smaller dose of isotope was 
required to get a satisfactory record. 

In another patient, intracarotid injection 
gave two distinct peaks of radio-activity 


COUNTS PER SECOND 


12 16 20 24 28 «32 36 


SECONDS 
Fig. 6.—Circulation curve from the patient 
whose angiogram is shown in Fig. 5. Note co- 
incidence of neck and head peaks. 
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en 
20 24 
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Fig. 7.—Record from patient H.F. after intr :- 
venous injection of radio-isotope. 


from each detector (Fig. 9). Injection du-- 
ing manual compression of the neck for 
30 sec. gave an increase of over thre« 
seconds in the carotid-jugular time. This 
was mainly a delay of the jugular peaks, 
suggesting a slowing of the venous return 
from the head (Fig. 10). These resulis 
indicate that even transient changes in 
brain circulation times may be recorded by 
this method. Further study is required to 
define more exactly the regional vascular 
systems of the head and neck responsible 
for the various maxima in these graphs of 
radio-activity. 


IMPROVED PLOTTING OF CIRCULATION 
CuRVES 


In order to construct the graphs which 
have been illustrated above, tedious plo!- 


$31400 
19-6-59 
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Fig. 8.—Record from patient H.F. after intra 
carotid injection. 
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Fig. 9.—Record from patient W.B. after intra- 
ca otid injection. 


tig of the pulse counts of radio-activity 
is necessary. Moreover, the graph is not 
obtained until after the experiment is com- 
pleted and thus limits the modifications 
waich could otherwise be carried out dur- 
ing the serial injections. To overcome these 
disadvantages an electronic circuit has been 
designed for this study which integrates 
the pulse counts for periods of one-tenth 
and two-tenths of a second and indicates 
the intensity of radio-activity by the ampli- 
tude of the pen sweeps on the strip record. 


/ 
@»6 4 2 \0 SECONDS 


SN56I \ 
23~-9-59 
60uc 


BRAIN CIRCULATION TIME 


8 12 
TIME IN SECONDS 


Fig. 10.—Comparison of curves from neck detec- 
tor before (solid line) and during (hatched line) 
compression of the neck veins. Patient W.B. 


The two types of record, both obtained 
from a single neck detector after intra- 
carotid injection of isotope, are shown in 
Fig. 11. The vertical pips along the top 
line represent the usual method of regis- 
tration. On the bottom strip is the record 
from the integrator. The intensity of radio- 
activity is recorded as a histogram consist- 
ing of sections of two-tenths of a second 
duration. These intervals are convenient for 
quick measurement of times between any 
two desired points. The carotid-jugular 


ies 


4 


SAMPLING TIME O-2sec 


Fig. Ly, 1.—Strip record of Seale activity indicated as repetitive pips (upper line) and as 
a histogram derived from the Moody integrator circuit (lower line), after intracarotid injection 


of radio-isotope. 





318 


interval in this patient measured two 
seconds, the extremely fast time being 
related to the arteriovenous shunting from 
the large angioma, as illustrated in Fig. 6. 


SUMMARY 


The speed of blood flow through the 
brain has been measured by using multiple 
radiation detectors to time intravascular 
radio-iodine as it circulates through the 
neck and head. 

Carotid-jugular times ranged from seven 
to 10 sec. with an average of 12 values 
at 8.5 sec. 

Rapid circulation times were recorded 
in patients with arteriovenous shunts and 
slow times in patients with increased intra- 
cranial pressure and carotid thrombosis. 

The use of the method to record transient 
changes in cerebral circulation times is 
indicated by a record before and during 
compression of the neck veins. 

Intracarotid injection of the isotope gave 
more accurate information for timing. The 
use of a rapid integrating circuit allows 
automatic plotting of curves based on the 
intensity of radio-activity during 0.1 and 
0.2 sec. intervals. 

Radio-active iodinated (human) serum 
albumin has also been used for the deter- 
mination of cardiac output (Huff et al.*) 
and blood volume. With appropriate de- 
tector positioning and blood sampling this 
supplementary information could be ob- 
tained with the same isotope injection used 
for brain circulation studies and_ brain 
scanning. 
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RESUME 


Depuis plusieurs années, les moyens de diagnos- 
tic anatomique précis des lésions vasculaires céré- 
brales ont été d’une aide précieuse pour la théra- 
peutique. Cependant, aucune méthode vraiment 
satisfaisante n’a encore été trouvée pour l’appré- 
ciation du courant sanguin circulant dans le 
cerveau. 

C’est pourquoi, les auteurs ont étudié une tech- 
nique, utilisant des substances radioactives, per- 
mettant d’estimer la vitesse du courant sanguin 
intracérébral; pour ce faire, on place dans la 
région du cou et sur la téte du _ patient cles 
détecteurs 4 scintillation, et l'on injecte dans une 
veine de l’avant bras ou méme directement dans 
la carotide commune, un centimétre cube de sub- 
stance radioactive(iode). On peut, par des en- 
registrements sur plusieurs canaux connaitre la 
vitesse circulatoire entre deux points. Les temps 
moyens trouvés sont les suivants: de la carotide 
au cerveau 3 sec.; du cerveau a la veine juguloire 
6 sec.; de la carotide a la jugulaire 9 sec. 

Ces temps sont susceptibles de varier dns 
certaines circonstances pathologiques: par exemple, 
une diminution de ce temps se rencontre chez. les 
patients porteurs de shunts artério-veineux: il 
sera au contraire allongé chez des malades av int 
de lhypertension intracranienne ou une thromb dse 
carotidienne. 

On congoit que, dans cette méthode, l’équi de- 
ment électronique est de toute premiére imp 9r- 
tance: certains points 4 ce sujet sont exposés en 
détail dans le texte. 

Il faut enfin noter que la méme injection d’ic de 
radioactif utilisée pour la détermination du ter ps 
circulatoire cérébral, peut servir, avec un nom pre 
d’enregistreurs suffisant, 4 déterminer égalem ‘nt 
le volume sanguin et le débit cardiaque en ine 
seule opération. 
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RETROPERITONEAL TUMOURS 


PRIMARY RETROPERITONEAL TUMOURS* 


J. K. WYATT, M.D., F.R.C.S.[C] and L. N. McANINCH, M.D... F.R.C.S.[C], F.A.C.S.,7 
London, Ont. 


]\ETROPERITONEAL TUMOURS are often 
1 eglected in the differential diagnosis of an 
¢bdominal mass. As with other tumours, 
taeir successful management depends upon 
carly detection and the application of well 
j lanned therapy. The author has reviewed 
©1 cases of primary retroperitoneal tumour 
collected from the records of Westminster 
ind Victoria Hospitals over a 10 year 
| eriod. It should be stressed that these are 
| rimary tumours of retroperitoneal tissues 
énd not tumours arising from the urinary 
tract, adrenals, pancreas or retroperitoneal 
portions of the digestive tract. 

In 1932, Hansmann and Budd! published 
cn excellent paper on the histogenesis of 
primary retroperitoneal tumours, to which 
little has been added in the past 28 years.° 
‘hey felt that these neoplasms arose from 
remnants of the embryonal urogenital ap- 
paratus, thus accounting for the diversified 
histological structure of these tumours. In 
the present series it would appear that our 
classification (Table I) tends to support 
the less popular view? *> that these neo- 
plasms arise from the connective tissue and 
lymph nodes of the retroperitoneal area. 

Thirty of 31 cases were malignant, an 
incidence of 97%, which is much higher 
than most reported series. This is in part 
explained by the fact that this series was 
collected from a radiotherapeutic centre 
and will tend to be weighed with malignant 
tumours. Of these malignancies 87% were 
sarcomas, the most frequent being reticu- 
lum cell sarcoma. 

The average age was 53 years with a 
range of from 22 to 78 years. The sex inci- 
dence showed 18 men as compared to 13 
women, a slight male preponderance. Early 
symptoms were characteristically lacking 
(Table IL). The classical picture has been 
given as one of vague abdominal distress 
and a palpable mass.*:* A mass was felt 


*Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Montreal, January 1960. 

+From the Department of Surgery, University of 
Western Ontario, London. 


in this series in 65% of cases; the combined 
frequency of abdominal pain or gastro- 
intestinal complaints amounted to 81% of 
cases. Anzemia and recent weight loss were 
common findings. Backache, sciatica and 
swollen legs were late signs. 

The proximity of retroperitoneal tumours 
to structures such as kidneys, adrenals, pan- 
creas, spleen and colon is paradoxical. It 
confuses the diagnosis, yet gives a means of 
diagnosis through the use of flat plates, 
barium enemas, upper gastrointestinal 
series and pyelography. In this series there 
were positive radiological findings in 17 or 
55% of the cases (Table III). Pyelography 
was the most useful radiographic procedure, 
being positive in eight cases. In five in- 
stances it presented as ureteral obstruction 
with either resultant hydronephrosis or non 
functioning kidney (Fig. la). In three cases 
a displaced kidney or ureter was found. 
Although in one instance the barium enema 


showed obstruction, the usual finding was 
displacement as was seen also in the upper 


gastrointestinal series (Fig. 2). Routine 
flat plate of the abdomen showed an ab- 
dominal opacity in four cases. 

The two most useful radiological toois 
are the pyelogram and the routine flat 
plate. The latter should be examined for 
altered renal shadow, obliterated psoas 
shadow, opacity or translucency, and calci- 
fication. The pyelogram may show a de- 
flected ureter, distorted calyces or renal 
rotation.? 

Despite the abundant clinical findings 
and the impressive radiological armamen- 
tarium, there is an appalling delay in the 
diagnosis of these lesions. Only four cases 
were diagnosed within one month of onset 
of symptoms. The average delay was 20 
months with the longest interval being 96 
months, or eight years. One cannot help 
but feel that much of this delay could be 
avoided if patients with any of the above 
symptoms be subjected to a thorough radio- 
logical investigation beginning with a rou- 
tine flat plate and pyelogram. An incorrect 
diagnosis was the rule, the correct clinical 
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P ee 


Fig. la.—Retrograde pyelogram to show ob- 
structed ureter. 


diagnosis being made only twice in 31 
cases. The common erroneous diagnoses 
were genitourinary lesions in seven cases 
and gastrointestinal lesions in six instances. 
Eleven patients had no clinical diagnosis. 
The histological diagnosis was established 
in 24 cases by biopsy at time of laparotomy. 
in three cases by surgical removal of the 
tumour. In four cases the diagnosis was not 
established until post-mortem. These four 
case histories are of interest and are 
presented briefly. 


The first patient, a 30 year old man was 
apparently well until two weeks before death. 
He presented at hospital with a clinical picture 
of bilateral pneumonia. Admission chest radio- 
graphs showed lung metastases and the patient 
died within 48 hours of admission. The patho- 
logical diagnosis was malignant teratoma, prim- 
ary in retroperitoneal tissue as careful search 
elsewhere and serial sections of both testes 
failed to reveal a possible primary source. 

The second case was diagnosed two years 
before death as carcinoma of the ovary. At 
post-mortem the true diagnosis of retroperi- 
toneal liposarcoma was evident. 

The third case, a pathological fracture of 
the lumbar spine, and the fourth, a paraplegia, 
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were both subsequently proven to be reticulu n 
cell sarcomas. 


In discussing the management of the 
neoplasms, the general consensus is th: 
the only cure is early radical surgical r 
moval,?*: 8 This statement must be qua i 
fied. It does not apply to tumours origin: t- 
ing in retroperitoneal lymph nodes such 
the lymphosarcomas which are often ve \ 
radiosensitive. Hodgkin’s granuloma is n 
amenable to surgical removal. Pack? 
Memorial Hospital, New York, has pro 
ably operated upon more of these tumours 
than anyone, and he feels that radic 
surgical removal of the neoplasms oth 
than those mentioned above offers the on'y 
hope of cure. No one, however, is able <o 
produce any great series of survivors with 
surgical removal, largely because of the 
low operability rate. Even Pack in his larye 
series had an operability rate of only 17%. 
Of 23 cases that were suitable for radical 
extirpation, 10 were alive and without evi- 
dence of disease, four were alive with dis- 
ease and nine had died of their disease. 


ad 


Fig.1b.—Surgical specimen of lesion seen in Fig. 11. 
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TABLE I.—C.assIFICcATION OF 
PRIMARY RETROPERITONEAL TUMOURS 
ENCOUNTERED IN A SERIES OF 31 PATIENTS 


No. of cases 

. Benign tumours 
Lipoma 

I . Malignant tumours: 
Reticulum cell sarcoma 
Liposarcoma 
Fibrosarcoma. . 
Lymphosarcoma 
Undifferentiated sarcoma. . 
Hodgkin’s granuloma. .. 
Malignant teratoma. . . 


— 


eNOS O 


In this series only three of 31 lesions were 
(perable when seen at laparotomy, an 
(perability rate of 10%. Most of these 
timours were discovered unexpectedly, a 
liopsy was taken and the abdomen closed. 
If a frozen section be done in the operating 
room it is almost always possible to dis- 
tnguish benign from malignant tumours, 
although the exact histological diagnosis 
may not be ascertained.” If malignant, all 
possible attempts should be made to re- 
move the tumour radically, for undoubtedly 
the first surgeon to operate upon one of 
these neoplasms has the best chance to 
remove it completely. 

The following is a summary of the results 
of the operable cases in which surgical 
removal was performed. 


The first patient was operated upon in 1946, 
1948, 1951, and finally in 1952, in each pre- 
vious instance tremendously large tumours 
were removed and reported as lipomas. On the 
last occasion, a diagnosis of liposarcoma was 
made. Some pathologists including Ackerman? 
feel that all these lipomas are malignant and 
that the diagnosis is missed. This patient had 
survived a little over six years with a diagnosis 
of lipoma but less than a year after the diag- 
nosis of liposarcoma was established. This case 
illustrates the tendency for retroperitoneal 
lipomas to recur and to become malignant 
with time. 


TABLE II.—C.urnicau FInpINGs IN 
RETROPERITONEAL TUMOURS 


No. of 


RDEONMNOD TRGRE «50555 ck bones 
Anemia 
Abdominal pain. . ne 
Gastrointestinal complaints. . 
Backache and/or sciatica. . . 
Weignt loes.......56..5. 
Swollen legs... . 


RETROPERITONEAL TUMOURS 


Fig. 2.—Displacement of stomach by retroperi- 
toneal tumour as seen on gastrointestinal series. 


In the second case, it was felt that the 
liposarcoma had been completely removed but 
the patient died 13 months later out of hospital. 
Unfortunately no autopsy was done so that we 
can only assume that he died of his disease. 

The third patient had only about 75% of 
the tumour removed because of technical diffi- 
culty, profuse bleeding and operative shock. 
Although this is a depressing picture of sur- 
gical interference, one cannot help but feel 
that better results could be achieved with 
earlier diagnosis and more radical surgery. 


Table IV is a list of the many associated 
surgical procedures necessary in the man- 
agement of these tumours. In all there 
were 29 operations with three deaths, an 
operative mortality of about 10%. The first 
operative death had had a Mikulicz colos- 
tomy for bowel obstruction due to a reticu- 
lum cell sarcoma; the man died 30 days 
later of sarcomatosis. The second patient 
underwent a nephro-ureterectomy for urin- 
ary obstruction on the basis of a Hodgkin’s 
granuloma and died 67 days later from a 
suppurative pyelonephritis. The third case 
involved a laminectomy for spinal cord 
decompression but the patient died on 
the 11th postoperative day of massive pul- 
monary embolism. 

Some type of radiotherapy was frequently 
used in this series in part because of the 
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. Pyelogram 
. Barium enema. . 


. Upper GI series. 

. Flat plate 
. Vertebral column... . 
. Myelogram 


Opacity 


presence of a radiotherapeutic unit in this 
centre but also because the following were 
regarded as indications for radiotherapy. 

1. Inoperable tumour. 

2. Recurrent tumour. 

3. Residual tumour. 

4. Radiosensitive tumour. 

Before 1951 conventional radiotherapy 
(250 kv. range) was used but since 1951 
cobalt 60 beam therapy has been employed 
almost exclusively.'° (Tumour doses are 
approximately 2500r-3500r.) Cobalt 60 
beam therapy was used as the sole means 
of therapy in nine cases and combined with 
surgery in two cases. Cobalt 60 beam to 
primary and deep x-ray to suspected sec- 
ondary fields were used in six cases. Deep 
x-ray was used alone in three cases and 
once was combined with surgery. In sum- 
mary, some form of irradiation was em- 
ployed in 21 cases with cobalt being used 
alone or in combination in 17 cases. 

The prognosis of retroperitoneal malig- 
nancies is rather dismal. In this series of 
30 malignancies there are six survivors. 
For statistical purposes there are only five 
survivors as the sixth is only three months 
from time of palliative surgery. The average 
survival is 27 months with a range from 
nine to 50 months. It is interesting that all 
five survivors received cobalt 60 beam 
therapy as the only method of treatment. 
In addition there did not appear to be any 
good correlation between the histology of 


TABLE IV.—Suraicat ProcepurREs EMPLOYED IN 
MANAGEMENT OF RETROPERITONEAL TUMOURS 





Laparotomy and biopsy 
Removal of tumour... 
Nephrectomy 
Laminectomy... . 
Appendectomy.... 
Gastrectomy ; 
Gastroenterostomy. . . 
Cholecystectomy 
Colostomy 

Vertebral biopsy. . 


et et et DO DD DO Go Ot 


| 


ny 
© 


Ureteral block AEN ee eet 5\ 
Displacement. . ; hs 

Displacement. . 
Obstruction... . 
Displacement. . 


Pathological f racture..... 
Extradural block. . 


Vol. 


TABLE III.—Rapio.ocicau FINDINGS IN RETROPERITONEAL TUMOURS 


- No. of cases 
3 8 j 
4 . 
1) 


) 
3 
3 
) 
j 


the tumour and the survival time of th > 
patient. 

Twenty-four of 30 patients died. Th: 
best palliation was achieved in the grou) 
of 11 cases that had cobalt 60 beai: 
therapy, with an average palliation of 1+: 
months. The five patients receiving palli:- 
tive surgery only did no better than th» 
untreated group; both had an average 
survival of two months. 

In conclusion, the following points 
should be stressed: Primary retroperitoneal 
tumours are not a rarity: 31 cases over a 
10 year period have been reviewed. There 
is too great a delay in diagnosis. This may 
be decreased by keeping this possibility 
in mind, by the intelligent use of radiog- 
raphy and by earlier surgical exploration. 

Despite the general consensus, the delay 
in diagnosis (20 months ) and the extremely 
low operability rate (10% ) preclude earlv 
radical surgical attack in most instances. 
In this series radiotherapy produced five 
survivors and appeared to be the best form 
of palliation. 
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RESUME 


Les tumeurs rétropéritonéales sont souvent 
névligées dans le diagnostic différentiel des masses 
abcominales. Comme pour toute tumeur, le succés 
thérapeutique dépend d’un diagnostic précoce et 
d'un traitement convenablement appliqué. Le pré- 
sent article est une revue de 31 cas de tumeurs 
rétiopéritonéales primitives, c’est 4 dire a l’exclu- 
sion de toute tumeur d’origine urinaire, surrénale, 
pancréatique ou digestive; 97% de ces cas étaient 


FELLOWSHIP OF SURGEONS. A History of the 
American College of Surgeons. Loyal Davis, 
M.D, 523 pp. Charles C Thomas, Springfield, 
Ill.; The Ryerson Press, Toronto, 1960, $11.50. 


This is a story of not only the American 
College of Surgeons but of its official journal, 
Surgery, Gynaecology and Obstetrics and The 
Clinical Congress of Surgeons of North America 
which supplied the urge to form the College. 
It tells of the remarkable part which Franklin 
K. Martin and a group of outstanding surgeons 
of his generation played in the early years of 
the college, spurred as they were, by a desire 
to improve the art and science of surgery and, 
equally important, the ethics of surgical prac- 
tice. These were the formative years in modern 
surgery, and surgical science was progressing 
more rapidly than the training of surgeons. As a 
result of this and financial inducements, opera- 
tive work was being undertaken by those 
whose training did not justify their accepting 
the responsibilities involved. The ethics of 
practice left much to be desired and no medical 
organization in the United States or Canada 
hal thus far made any serious attempt to 
im»rove them. Hospitals had been content to 
provide accommodation for patients and did 
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malins et 87% étaient des sarcomes. L’age des 
patients variait entre 22 et 68 ans (age moyen 53). 

Les symptémes du début sont trés vagues: le 
malade se plaint d’une “sensation” dans le ventre, 
et généralement une masse est palpable; un certain 
degré d’anémie et d’amaigrissement est assez fré- 
quent. Les signes tardifs sont: des douleurs dans 
le dos, de la sciatique et une enflure des jambes. 
Radiologiquement, les deux examens qui se ré- 
vélérent les plus utiles furent la radiographie a 
vide et la pyélographie. Le diagnostic est difficle 
car les statistiques montrent que seulement quatre 
cas furent reconnus dans un délai d’un mois aprés 
lapparition de la maladie. Les erreurs les plus 
fréquentes sont les confusions avec des lésions de 
lappareil urinaire ou du tractus digestif rétro- 
péritonéal. Dans quatre cas, le diagnostic ne fut 
fait qu’a l’autopsie. 

Le traitement de choix est évidemment I’abla- 
tion de la tumeur si possible; ceci ne s’applique pas 
aux tumeurs: provenant des ganglions lymphatiques 
rétropéritonéaux (métastases, lymphosarcome etc. ) 
Il faut signaler que la biopsie extemporannée faite 
par un anatomopathologiste dans la salle d’opéra- 
tion avec l'aide de coupes en congélation est du 
plus haut intérét en ce qui concerne la conduite 
de l’intervention. Toutes les statistiques sont don- 
nées ici sous forme de tableaux. D’une facon 
générale, on doit se souvenir que les tumeurs 
rétropéritonéales ne sont pas une rareté; que leur 
diagnostic exact est souvent retardé trop long- 
temps; et enfin, que seul un diagnostic précoce 
peut permettre une thérapeutique efficace. 


not consider that they had any responsibility to 
see that the patients received proper care. 

As the author says in the foreword “The 
story of the American College of Surgeons is 
that of the development and progress of 
surgery in America. No other medical organ- 
ization, voluntarily entered into by its Fellows, 
has exerted such a profound influence upon 
the discipline and art of surgery in the United 
States.” Dr. Loyal Davis is vice-chairman of 
the Board of Regents of the American College, 
and Editor of Surgery, Gynecology and Ob- 
stetrics, and in addition has been associated 
intimately with the affairs of the College for 
many years and is therefore well qualified to 
undertake the task of writing its history. 
The story needed to be told and it has been 
done well. Every fellow of the American 
College should read this book as indeed should 
fellows of other colleges with similar ideals. 
The reviewer suggests to prospective readers 
that their enjoyment of this book will be in- 
creased by first reading the recently published 
history of the Royal College of Surgeons of 
England by Zachary Cope, since this much 
older organization influenced the thinking of 
those responsible for founding the American 
College. 
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DEVELOPMENTAL COXA VARA 


A NEW TYPE OF INTERNAL FIXATION FOR SUBTROCHANTERIC OSTEOTOMIES, 
REPORT OF THE CONDITION OCCURRING IN A MOTHER AND TWO DAUGHTERS. 
H. R. CARTER, M.D., Victoria, B.C. and C. C. VITALE, M.D., Brooklyn, N.Y., U.S.A.* 


THis PAPER presents the authors’ experience 
with developmental coxa vara at Kings 
County Hospital between 1956 and 1959. 


DEFINITION 


The normal neck-shaft angle, or angle 
of inclination, is between 125° and 130° 
in adults. In children this angle varies from 
140° to 160°. In coxa vara the angle is less 
than 120° and usually approaches the right 
angle. In severe cases it is even less than 
90°. 

Many conditions may cause coxa vara. 
The following is a list of the main causest 
1. Idiopathic: (a) congenital; mild or 

severe coxa vara with associated con- 

genital anomalies such as dislocation of 
the hip, faulty development of the 

femur, cranial cleidodysostosis, etc, (b) 

developmental; progressive, usually ap- 

pearing between the ages of two and 
six years, with characteristic roentgeno- 
logical features. 

. Rachitic: usually associated with active 
rickets. 

. Adolescent: secondary to slipped capital 
femoral epiphysis. 

. Traumatic: usually following fracture of 
the femoral neck. 

. Inflammatory: secondary to tuberculosis 
or other infection. 

. Other underlying bone diseases: osteo- 
genesis imperfecta, cretinism, dyschon- 
droplasia, Paget’s disease, etc. 

. Capital coxa vara: occasionally seen in 
severe osteoarthritis and Legg-Perthes 
disease. 

We are concerned primarily with the 
developmental type. The condition is seen 
usually between the ages of two and six 
years and its incidence is one per 25,000 
live births.'* There is one case of develop- 
mental coxa vara for every 14 dislocated 


*From_ the ane Service, 
Hospital, Brooklyn, N 

+From Elmslie, modified by Finby,11 Lancet, 1: 
410, 1907, by kind permission of the publishers. 


Kings County 


hips.'® Right and left sides are equally .- 
volved, and in one-third of all cases ‘1 
lesion is bilateral. A familial history is 
occasionally present and is too convinci ig 
to be considered coincidental;' !*: 15: 1° = 
however there is only one previous rep. rt 
of direct parent-child involvement.'* C ur 
series includes a mother and her two 
daughters (Figs. la, b and c). 


ETIOLOGY AND PATHOLOGY 


Various theories have been advanced 
regarding the etiology of developmental 
and congenital coxa vara.” 1” !5 Pathological 
studies of tissue removed from the affected 
portion of the femoral neck have been 
few, varied and inconclusive.*: *: 9 16, 21, 24 

It is interesting to note that in the for- 
mation of the normal femoral neck, a bony 
medial process develops and extends up- 
wards towards the femoral capital epi- 
physis (Fig. 2). In developmental coxa 
vara this orderly formation fails to occur, 
probably as a result of delayed or faulty 
ossification in the upper epiphysial plate. 
Since the femoral neck does not have a 
normal bony framework it cannot with- 
stand weight bearing stresses. The reason 
for this failure in development is not 
known. 


SIGNS AND SYMPTOMS 


Patients usually complain of a painless 
limp, and early fatigue on walking and 
running. 

Signs consist of a short lower extrem ty 
and a limp, with waddling gait particula:ly 
in bilateral lesions. Abduction and exten- 
sion of the hip is limited, but not by p o- 
tective muscle spasm or pain. There is 10 
telescoping, the Trendelenburg test is pc ii- 
tive, and lumbar lordosis is severe in i- 
lateral lesions. 


RADIOGRAPHIC FINDINGS 


The roentgenographic findings in c >- 
velopmental coxa vara are typical and cc 1- 
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Fig. lc 
Figs. la, b and c.—Typical developmental coxa vara in two sisters (Figs. la and b) 
and their mother (Fig. 1c). The arrow in Fig. 1b points to the classical triangular “fragment”. 
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Medial Process 

Fig. 2.—Formation and function of the medial 
process, A. At birth, head and neck are cartil- 
agenous, thick and short: they are not easily in- 
jured, B. At age 11 months. Centre for head 
appears. C. At age five and one-half years, medial 
process. is forming. D. At twelve years, the shaft 
has grown to form neck. (After Elmslie, R. C.: 
Lancet, 1: 410, 1907. By kind permission of the 
publishers ). 
sistent. There is a reduction in the angle 
of inclination to approximately 90°, with 
a radiolucent line through the femoral neck 
just distal to the epiphysial line. These 
two lines form an inverted Y which iso- 
lates a triangular piece of bone in the in- 
ferior aspect of the neck. 

Less fundamental features are: 

1. The radiolucent line in the femoral 
neck. This line, frequently referred to as 
the vertical fissure, represents an area of 


Fig. 3b 


Figs. 3a and b.—A man was first seen at the age 
of four years with painless limp and waddling 


gait, Roentgen examination: a. Age four years. 
Note the triangular metaphysial bone fragments 
bilaterally: b. Age 28 years. The right femur is 
displaced upward forming a pseudoarthrosis with 
the ilium. The demineralized femoral head _ re- 
mains in the acetabulum. The deformity of the 
left hip is less marked; the femoral head is com- 
pletely fused with the femur. Case report by 
courtesy of Homer Graham, M.D., Burbank, Cali- 
fornia. Roentgenogram illustrations reproduced 
from Radiology, 63: 59, 1954, by kind permission 
of the publishers.® 


Fig. 4c. 


Figs. 4a, b and c.—This girl first seen in 127 
at age five years, presented with painless | mp 
and shortening of the right leg. There was an 
elevation of the greater trochanter of the r ght 
femur. Roentgen examination: a. At age five ye us. 
Moderate coxa vara. Note the marked shorter ing 
of the femoral neck. The triangular bone fragn ent 
(arrow) results from the extension of 
epiphysial cartilage into the metaphysis: b. 
creasing deformity: c. Age 13 years. Extr1 
coxa vara with pronounced femoral shorten 
The femoral head is fused to the femoral nck 
at the level of the lesser trochanter. Roentge 10- 
gram illustrations reproduced from Radiology, 33: 
59, 1954, by kind permission of the publishe s. 
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fil rocartilaginous tissue that is incompletely 
ossified. The direction, width and forma- 
tin of this line is inconstant, but is always 
m re vertical than the normal epiphysial 
pate. Occasionally there appear to be 
several lines close together producing an 
w even appearance. In other cases, mul- 
tile small areas of ossification may form 
a hazy appearance with no definite tri- 
a gular section present. 

2. The epiphysial line. This line is fre- 
qiently difficult to define. Superiorly it 
teads to blend with, and form part of, the 
v rtical fissure. Inferiorly it may be thinner 
tl an normal. 

3. The femoral head. The head of the 
femur is more translucent than the pelvis 
0° greater trochanter. In old neglected 
lesions, real non-union, with loss of con- 


Fig. 5a 
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tinuity, can occur. Osteophytosis is absent. 


4. The “fragment” of bone in the femoral 
neck. This tissue is not a fragment in the 
sense of being a loose piece of bone, but 
rather represents a poorly ossified portion 
of the primary fibrocartilaginous defect. 
As a lesion progresses the “fragment” fre- 
quently acquires bony fusion with either 
the head or the neck. 


5. The greater trochanter. In untreated 
adolescents and adults the greater tro- 
chanter has a peaked appearance as if it 
were being pulled up. A steep curve runs 
down to the neck. 


6. The neck of the femur. The femoral 
neck varies in length from normal to ex- 
tremely short. There is no suggestion of 
increased anteversion. 


See legend next page. 
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Fig. 5c 
Figs. 5a, b and c.—Illustrative examples of fre- 
quent complications resulting from the application 
of a spline. a. Undercorrection: b. Overcorrection: 
c. Penetration of the joint. 


PROGNOSIS 


Spontaneous arrest is rare. Once estab- 
lished, developmental or congenital coxa 
vara tends to progress. Untreated lesions 
proceed to severe deformity and disability 
(Figs. 3a and b, and Figs. 4a, b and c). 

TREATMENT 

Acceptable treatment today is subtro- 
chanteric osteotomy with the object of 
correcting the shaft-neck angle.* Non 
operative management with abduction is 
ineffectual. Various surgical techniques 
have been employed to accomplish this 
correction. 

Early in this series we used splines‘ for 
internal fixation, and in one case a Stein- 
man pin.'® Considerable difficulty was en- 
countered when it was found necessary 
to remove the spline after a faulty drive, 


and the local operative complication ri 
was unsatisfactory (Figs. 5a, b and c). 
the case where a Steinman pin was us 
the position was lost postoperatively. 
Because of these complications we tri 
using a miniature Jewett nail (Fig. €). 
The ease with which the procedure w 
accomplished was surprising. We ha’ 
employed this method in our last six 
terventions on hips without complicatioy s. 


TABLE 1.—ComMp.LicaTIONS OF SPLINE FIXATI 
IN 10 Hips 
Undercorrection of angle of inclination 
Overcorrection of angle of inclination 
Penetration of hip joint 
Subtrochanteric fracture of femur 
Excessive duration of procedure 


Total 


OPERATIVE TECHNIQUE 


The technique consists of driving a smill 
Jewett nail over a guide wire through a 
lateral incision (Figs. 7a and b). A roent- 
genogram at this point will show the 
amount of correcticn that will be obtained 
(angle “C” in this diagram) and allow 
choice of a nail of suitable length. A sub- 
trochanteric osteotomy is performed and 
the shaft is fixed to the nail with screws. 
Placing the proximal fragment into the 
medullary canal of the distal fragment in- 
creases stability and preserves length. 


Fig. 6.—Miniature Jewett nail. Cannulated sta 
less steel tri-flanged Jewett nail which fits standa 
Smith Petersen nail driver. Lengths 1% in. 1°: 
in., 1% in. (Photograph with compliments 
Zimmer Manufacturing Company.) 
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Fig. 7b 

Figs. 7a and b.—a. Guide wire in position. Illus- 
trations show accurate determination of amount of 
correction, angle “C”: future position of internal 
fixation: correct length of nail to be used: b. 
Proximal fragment rests in medullary canal of 
distal fragment. This provides stability, maintains 
length and allows good fit with the nail. The 
proximal fragment is easily controlled with a 
Smith Petersen nail driver. 


RESULTS 

This method has been used for correct- 
ing six hips. No complications of this form 
of internal fixation have occurred, and the 
operative time and difficulty have been 
reduced. Adequate correction of the angle 
of inclination was achieved and has been 
maintained. 


Case REPortS 

Figs. 8a, b, ¢ and d, show a coloured boy 
aged three years and nine months, and one 
year after surgical correction of bilateral de- 
velopmental coxa vara. He had the typical 
signs preoperatively. These photographs reveal 
the improvement resulting from operation. The 
Trendelenburg test is negative bilaterally and 
hs gait is normal. 
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Figs. 9a and b show roentgenograms of a ten 
year old coloured boy, who complained of 
painless limp of one year’s duration. The left 
leg was one inch short and presented the clas- 
sical signs. No shortening is left after the pro- 
cedure. Note that the nail did not cross the 
epiphysial line. 

A four year old coloured boy presented 
with a painless limp of indefinite duration. 
Examination revealed a % in. shortening, loss 
of abduction and positive Trendelenburg test. 
One year after operation (Figs. 10a and b) 
the physical examination is normal. 


DIscussiOoN 

Developmental coxa vara is a localized 
condition of the hip of unknown etiology. 
Normal bony support for the femoral capi- 
tal epiphysis fails to develop. Instead, there 
is a mixture of abnormal bone and cartilage 
in the femoral neck which cannot with- 
stand the shearing force of weight bearing. 

In the literature reviewed 17 familial 


cases were noted. Francke'” reported in- 
volvement of three siblings in a family of 
four, and Roberts** reported coxa vara in 
identical twins. The only direct parent- 
relationship 


child was in  Johanning’s 
series,'* where a father and daughter were 
affected. (We have reported another in- 
stance of parent-child involvement in 
which a mother and her two daughters 
have typical developmental coxa vara). In 
a consideration of the etiology, these cases 
must be kept in mind. 

We believe that surgery should be done 
early, and is certainly feasible in the three 
to five year old age group. Early operative 
correction eliminates the need for recon- 
structive procedures, and avoids the serious 
obstacle of soft tissue shortening en- 
countered in some older children.'* Most 
authors share this view.*: 4 

It is unnecessary to cross the epiphysial 
line with internal fixation. The relationship 
of the head to the neck will not change 
after adequate correction. The deformity 
did not recur in any of our cases. This is 
substantiated by various authors.*: !*: °° 

Aseptic necrosis of the femoral head or 
epiphysial damage is not a problem. Sub- 
trochanteric osteotomy does not interfere 
with the blood supply to the proximal part 
of the femur. In our patients no aseptic 
necrosis occurred regardless of the type or 


Ss 
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Fig. 8c 


position of the internal fixation, and this 
complication was not mentioned in any of 
the articles reviewed. 

Premature closure of the femcral capital 
epiphysis appears to occur in corrected 
cases, taking place around eleven years 
of age. However, we believe this to be 
due to the beneficial effect of compres- 
sion on the corrected neck, and that it is 
a desirable event having no direct connec- 
tion with the surgical procedure or the 
type of internal fixation. It is interesting to 
note that a Smith-Petersen nail without 
osteotomy did not close the gap.'” 

In treating coxa vara by subtrochanteric 
angulation osteotomy, the miniature Jewett 
nail has several advantages over other 
forms of internal fixation: 

1. accuracy of correction 


Fig. 8c 


fewer complications 

ease of insertion, or extraction 
choice of crossing or avoiding the epi- 
physial line with internal fixation. 
strong internal fixation that will main- 
tain operative correction. 


SUMMARY 

1. Internal fixation of subtrochante iz 
osteotomies for coxa vara can be done ac 
quately and easily with the 
Jewett nail. 

2. Complications are less likely to occ 
with this form of internal fixation. 

3. Three cases of a familial nature, : 1- 
volving a mother and two daughters, ae 
reported. 


miniati 
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COXA VARA 


Fig. 8d 


Figs. 8a, b, c and d.—Preoperative views on the left, postoperative on the right. a. 
Roentgenograms of typical case of bilateral developmental coxa vara. b. Usual marked loss 
of abduction of the hips and improved abduction following operation. c. Flexion deformity 
and definite postoperative improvement. d. Marked lumbar lordosis corrected after bilateral 
osteotomies. 
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Fig. 9b 
Figs. 9a and b.—a. Ten year old boy presenting 
with a unilateral lesion. b. Nail does not cross epi- 
physial line. Outer cortex of proximal fragment 
placed in medullary canal of distal fragment. 


Fig. 10b 
Figs. 10a and b.—Unilateral developmental coxa 
vara in a four year old child. a. Film taken in 
operating room showing the amount of correction 
and the future position of nail. b. Film taken one 
year later. 
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RESUME 


Cet article résume les expériences et les con- 
clusions des auteurs sur cette difformité; lage 
moyen des cas quils ont traités variait entre deux 
et six ans; la fréquence est d’un cas sur 25,000 
naissances. Les cétés gauche et droit sont indiffé- 
remment atteints. 

De nombreuses théories ont été avancées con- 
cernant la pathogénie et l’étiologie de la maladie: 
peu sont satisfaisantes, et il faut signaler que 
l’étude histologique de fragments osseux prélevés 
dans ces cas n’apporte malheureusement que peu 
de renseignements. 

Du point de vue symptomatologique, les patients 
se plaignent en général d’une fatigabilité anormile 
a la marche. L’extrémité inférieure est plus courte 
et une claudication existe, surtout dans les cas 
bilatéraux. L’abduction et l’extension de la hanche 
sont limitées sans qu'il y ait aucune contracture 
musculaire ni aucune douleur. Le test de Tren- 
delenburg est positif et la lordose lombaire tvés 
forte dans les cas bilatéraux. 

Les signes radiologiques dans la coxa’ v:ra 
acquise sont caractéristiques et constants: il \ a 
une diminution de langle dinclinaison jusq 1’ 
environ 90° avec présence d’une ligne claire p \- 
sant a travers le col fémoral, juste en dessous de 
la ligne épiphysaire; souvent, la téte elle mé ac 
montre une moins grande densité aux rayons X 
que le trochanter. 

L’évolution de laffection est continue, et il 
n'a jamais été noté d’arrét svontané. Le trai e- 
ment non opératoire est inefficace. La vérita le 
thérapeutique est Jl’ostéotomie — sous-trochan ©- 
rienne visant 4 corriger l’angle du col: une tech- 
nique opératoire est décrite ici en détail (utili a- 
tion d’un clou de Jewett). Trois des cas discut 's, 
comportent un contexte familial. 
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CO. NARCOSIS 


CARBON DIOXIDE NARCOSIS IN THE POSTOPERATIVE PERIOD 


R. J. BAIRD, B.Sc.(Med.), M.D., F.R.C.S.[C] and 
W. G. BIGELOW, M.D., M.S., F.R.C.S.[C],* Toronto 


I:) ANY CONSIDERATION of the problem of 
ir adequate postoperative pulmonary ven- 
ti ation, the attention of the surgeon is usu- 
a y centered on oxygen. It is well known 
tl at significant hypoxia may be present 
hile cyanosis is minimal or absent.' Every 
e ‘ort is made to provide a patient who has 
s mptoms and signs of hypoxia with an 
ii creased oxygen supply and an adequaie 
a rway. 

Inadequate ventilation also leads to an 
a-‘cumulation of carbon dioxide and may 
rsult in respiratory acidosis and carbon 
d oxide narcosis. The clinical picture of this 
c mdition is frequently not recognized. The 
pirpose of this article is to stress the 


dangers of carbon dioxide retention in the 
postoperative period. Our interest in this 
problem was stimulated by experience 
with a patient recently admitted to the 
Cardiovascular Service of 
General Hospital. 


the Toronto 


Case REPORT 


The patient, a man of 66, was in good 
health apart from obesity and mild hyper- 
tension. He had no evidence of pulmonary 
disease. On September 19, 1958, an aneurysm 
of the abdominal aorta ruptured into the retro- 
peritoneal space. The resulting pain and hypo- 
tension were treated vigorously at his local 
hospital, where he was given morphine and 
transfused with 5000 c.c. of citrated blood. 
On arrival at the Toronto General Hospital 
15 hours after the onset of his symptoms, he 
had a huge abdominal mass and his blood 
pressure was 95/70 mm. Hg. He was operated 
upon immediately and the ruptured aortic 
aneurysm replaced by an aortic prosthesis. A 
further 6500 c.c. of citrated blood were re- 
quired during the operation. The paramedian 
incision extended from the xiphoid process to 
the pubis and at the end of the operation the 
abdomen was supported by an abdominal 
binder. 

The patient’s postoperative course was un- 
eventful for four days. Blood pressure remained 
around 160/100 mm. of mercury. His breathing 
was shallow because of the long incision and the 


° Cardiovascular Division, Toronto General Hospital. 


abdominal binder, so he was kept in an oxygen 
tent. During this period digitalis, penicillin 
and streptomycin were administered. On the 
fifth day, his condition began to deteriorate. 
He complained of severe headache, became 
very drowsy and would not answer when 
spoken to. His breathing became more shallow 
and periods of apnoea occurred. Transient 
weakness and twitching of the right arm was 
noted. He became slightly cyanosed despite 
the continued use of the oxygen tent. Physical 
examination and portable roentgenograms re- 
vealed the presence of bronchopneumonia and 
mild pulmonary congestion. Blood pressure was 
then 115/65. Frequent naso-tracheal suction 
was used, but tracheo-bronchial secretions were 
not excessive. 

On the 10th postoperative day, we con- 
sidered the possibility of respiratory acidosis 
and carbon dioxide narcosis resulting from in- 
adequate ventilation. An arterial puncture was 
performed and blood taken for the determina- 
tion of pH and total carbon dioxide content. 
The pH was lowered to 7.26. The determina- 
tion of total carbon dioxide was difficult to 
obtain in the central laboratory at this time, 
so we accepted a determination of arterial 
carbon dioxide combining power; it was raised 
to 36 mEq./l. Serum chloride was 88 mEq./1.; 
serum sodium and potassium were normal. 
These reports confirmed the presence of a 
severe respiratory acidosis which had _ been 
present for several days. 

The .patient’s ventilation was assisted by a 
Bennett resuscitator providing intermittent 
positive pressure. His mental state improved 
immediately. Because the face mask was un- 
comfortable and tracheal suction difficult, a 
tracheotomy was performed. Intermittent 
periods of apnoea continued to occur, so the 
machine was kept on automatic control for 
10 days. 

The venous carbon dioxide combining power 
was followed daily and had reached a normal 
range by the 15th postoperative day (Fig. 1). 
On the 20th postoperative day, the patient was 
able to trigger the resuscitator by his own 
inspiratory efforts. By this time, however, he 
had become quite dependent on its assistance, 
and it required a further eight days of inter- 
mittent use to wean him from it. His lungs 
were now completely clear to physical and 
radiological examination. There was no sign 
of heart failure. He was mentally bright and 








Ww 
ns 


Es 
= 
| od 


Carbon Dioxide Combining Power 


15 20 25 30 


Postoperative days 


Fig. 1.—The carbon dioxide combining power in 
the case described. The first determination is from 
arterial blood, the others from venous blood. 


alert and no further neurological abnormalities 
developed. Before he was discharged his pul- 
monary ventilation (tidal volume, vital capa- 
city, and maximum breathing capacity) was 
tested at the pulmonary laboratory of the 
Toronto General Hospital and was found to be 
normal. We believe that the inadequate ven- 
tilation and subsequent respiratory acidosis and 
carbon dioxide narcosis in this patient resulted 
from postoperative bronchopneumonia, the 
abdominal binder, and the high abdominal 
incision. 


EFFECTS OF CARBON DIOXIDE RETENTION 


(a) Effect on Acid-Base Balance 

The resting basal carbon dioxide produc- 
tion (CO,, H,CO,, HCO,) is approxi- 
mately 13,000 mM. per day.” This level 
rises quickly with exertion and with heavy 
work is more than doubled. The lungs are 
responsible for the elimination of the great 
bulk of this acid metabolite and 24 minutes 
of severe ventilatory embarrassment can 
cause the arterial pH to drop to 7.0 or 
lower.” The characteristic plasma pattern 
of this acute respiratory acidosis is that 
of a rising total carbon dioxide, a rising 
carbon dioxide tension and a rapidly 
falling pH (Fig. 2). The carbon dioxide 
combining power will rise with renal 
compensation (excretion of dihydrogen 
phosphate, carbonic acid, chloride and 
ammonium, and maximal tubular resorption 
of sodium bicarbonate) and formation of 
acid urine (Fig. 3). This renal compensa- 
tion to respiratory acidosis is slow and 
takes from 12 to 18 hours to manifest itself. 
Thus there is no significant change in the 
carbon dioxide combining power in acute 
respiratory acidosis. Carbon dioxide com- 
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bining power is a measure of the amount 
carbon dioxide that the blood would car 
if respiratory factors were normal and t 
alveolar carbon dioxide tension were mai | 
tained at 40 mm. of Hg. Although tl 
determination is of great value in metabo 
acid-base change in which there are fix: « 
ion gains and losses, it is of much le 
value when respiratory factors are at fau 
Only when the carbon dioxide retention h 
persisted for several days (as in the ca 
reported above) will the carbon dioxi: 
combining power be significantly elevate |. 
It is unfortunate that the valuable detec - 
mination of total carbon dioxide conte 
is not more readily available in hospit 
laboratories. The arterial carbon dioxi: 
tension is calculated from the pH and total 
carbon dioxide content by using the nomo- 
gram of Van Slyke and Sendroy. 


(b) Effect on the Cardiovascular System 


The clinical response to a short period 
of carbon dioxide retention is a rise in blood 
pressure. Where the onset of retention is 
more insidious blood pressure may not 


change. 

A moderate rise in arterial carbon dioxide 
tension produces a reflex constriction of the 
systemic and pulmonary arterioles and a 
rise in the systemic and pulmonary blood 
pressure, The capillaries of the skin dilate 
and the patient appears flushed. The cere- 
bral arterioles dilate and the increased 
cerebral blood flow contributes to a rise in 
intracranial pressure. 

The rising carbon dioxide tension directly 
affects the heart by weakening the myo- 
cardial contraction and by producing ven- 
tricular irregularities.* This combination of 
increased vascular resistance and decreased 
cardiac efficiency may lead to congestive 
heart failure. 


(c) Effect on the Central Nervous 
System 


A rise in the arterial carbon dioxice 
tension has a marked effect on the activit 
of the respiratory centre. A mild ris< 
stimulates the respiratory centre, bi 
chronic retention causes it to become rel: 
tively insensitive to carbon dioxide. T] 
respiratory drive then becomes depender t 
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Acute Respiratory Acidosis 
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Fig. 2.—In acute respiratory acidosis renal excretion of acid does not keep pace with 
the rapid accumulation of carbon dioxide. There is a quickly mounting acidosis with a falling 
pH, a rising total carbon dioxide content and carbon dioxide tension, and a normal carbon 
dioxide combining power. (Adapted with permission from Moore, F. D.: New England J. Med., 


258: 377, 1958.) 


on reflexes produced by the effect of hy- 
poxia on the chemoreceptors in the carotid 
and aortic bodies. If the hypoxia of a 
patient with chronic carbon dioxide nar- 
cosis is suddenly relieved by the passive 
administration of oxygen, ventilation be- 
comes reduced further and the arterial 
carbon dioxide may rise to toxic levels. 
The arterial carbon dioxide tensions pro- 
ductive of narcosis, convulsions, coma, and 
death are shown in Table I. 

The narcotic properties of carbon dioxide 
are well known. In 1937, Waters success- 
fully anzesthetized three patients with 30% 
carbon dioxide; he discontinued the prac- 
tice after one suffered a severe convulsion. 
“he procedure of taking eight to 12 breaths 


of 30% carbon dioxide will raise the arterial 
carbon dioxide tension of an adult man to 
more than 100 mm. Hg and produce loss 
of consciousness.* 

A slower rise in carbon dioxide tension 
will produce bizarre neurological phenom- 
ena such as shown in the case reported 
above (Table II). Drowsiness and headache 
are characteristic. Muscular weakness, 
hemiparesis, and tremors may develop. This 
tremor, “asterexis’, is similar to the “liver- 
flap” of hepatic disease.’ The intracranial 
pressure rises and may cause papillaedema. 
These findings have occasionally led to the 
intensive neurological investigation of pa- 
tients with carbon dioxide retention, in an 
attempt to rule out intrinsic brain lesions. 
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Chronic Respiratory Acidosis 
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Fig. 3.—Slowly, with renal compensation, there is a restoration of pH toward normal. 
Now there is a high total carbon dioxide content, a high carbon dioxide tension, and also a 
high carbon dioxide combining power. (Adapted from Moore, F. D.: New England J. Med., 


258: 377, 1958.) 


CaAuSsE OF CARBON DIOXIDE RETENTION 


Although surgeons often encounter car- 
bon dioxide retention after injuries to the 
airway and thorax, the authors feel that it 
is most often encountered in the recovery 
room during the postoperative period. 
Pulmonary ventilation may be made inade- 
quate by heavy sedation or by the con- 
tinued action of the depressant drugs used 
by the anesthetist. Thoracic or high ab- 
dominal incisions, abdominal distension or 
abdominal binders, excessive tracheo- 
bronchial secretions or atelectasis and 
pneumonitis — all can contribute to its 
development. The arterial carbon dioxide 
tension was well above normal in 25% of a 
series of 100 routine cases examined in the 
recovery room by W. K. Hamilton.® 


Carbon dioxide retention appearing 
several days after operation is seen in pu.- 
tients suffering from chronic pulmonary 
hypoventilation. This hypoventilation mv 
be produced by diseases of the lung, 
such as emphysema; diseases of the thorax, 
such as_ kyphoscoliosis; or by neur>- 
muscular disorders, such as poliomyositis. 
Recently, there have been reports of i's 
presence in the very obese.‘ Any patient 
suffering from such a disorder will have :n 
increased risk of developing acute seve e 
carbon dioxide retention postoperatively. 

A state of metabolic acidosis may |e 
present following a prolonged surgic i 
procedure. Hypotension will reduce tle 
effectiveness of the kidneys and hypox a 
will lead to the accumulation of lactic ard 
pyruvic acids.” If all available buffers a e 
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Brain FuNcTION 


Arterial carbon 
d oxide tension 
i) mm. Hg. 


3: - 45 
over 45. 
over 70. 

o er 120... 


Brain function 


Normal 

Stimulation of respiratory centre 
Narcosis 

Coma 


l eing utilized to combat a metabolic acid- 
( sis, postoperative carbon dioxide retention 
\ill produce its adverse effects more 
1 wpidly. 


RECOGNITION OF POSTOPERATIVE CARBON 
DioxmwwE RETENTION 


To recognize postoperative carbon 
cioxide retention the surgeon must be 
constantly aware of its possible occurrence. 

history of predisposing factors and the 
{nding of bizarre neurological signs should 
iaake one suspicious of its presence. Any 
patient whose breathing is excessively 


shallow or slow should be suspected of 
suffering from inadequate elimination of 
carbon dioxide. If the patient is not receiv- 
ing an additional supply of oxygen, his 


inadequate ventilation will also produce 
hypoxia. If the arterial oxygen content 
falls below 80%-85%, cyanosis may be 
recognized. However, if oxygen-enriched 
mixtures are being inhaled, carbon dioxide 
retention may occur without associated 
hypoxia. The best method of confirming 
the diagnosis is to perform an_ arterial 
puncture and measure the pH and total 
carbon dioxide content. From these two 
values, the arterial carbon dioxide tension 
can be calculated. Estimation of the carbon 
dioxide tension of an end respiratory gas 
sample will also confirm the diagnosis, 
but equipment to measure alveolar carbon 
dioxide tension is rarely available when 
needed.* 

If an estimation of total arterial carbon 
dioxide content cannot be made, then a 


ineasurement of the carbon dioxide com- 
TABLE II.—TueE Errects or CARBON DIOXIDE ON 
THE NERVOUS SYSTEM 


Respiratory centre stimulated then depressed 
. Paresis, twitches and tremors. 
3. Headache 
Increased cerebral blood flow 
Increased intracranial pressure 
). Papilloedema 
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bining power will be of value. As explained 
previously, however, this value wil] not be 
elevated unless the retention of carbon 
dioxide has been present for from 12 to 18 
hours.? A practical method of diagnosing 
this condition in the absence of adequate 
laboratory facilities, is to suspect its pres- 
ence from the characteristic symptoms and 
signs and to institute treatment as a 
therapeutic test. 


TREATMENT 

Treatment of carbon dioxide retention 
consists in providing adequate pulmonary 
ventilation. In the acute case, such as may 
be seen in the recovery room, treatment is 
usually required only for a short time. As- 
surance of an adequate airway by position- 
ing the patient and providing naso-tracheal 
suction, avoidance of further sedation, ad- 
ministration of broncho-dilating agents it 
indicated, and assistance to ventilation by 
encouragement or manual assistance may 
be all that is required. 

Any obstruction of the airway which is 
not quickly relieved by conservative mea- 
sures should be treated by bronchoscopy, 
intubation, or tracheotomy. Oxygen should 
be given because hypoxia, by increasing 
the production of lactic and pyruvic acids, 
will increase the acidotic tendency. The 
danger of passively administering oxygen 
is that of further reducing the pulmonary 
ventilation of a patient whose respiratory 
centre has been narcotized by prolonged 
exposure to high arterial carbon dioxide 
content and whose respiratory drive is 
dependent upon hypoxic reflexes. 

Intermittent positive pressure ventilators 
have now become the mainstay of treat- 
ment in the serious case of inadequate 
carbon dioxide elimination. They provide 
a method of administering oxygen without 
the danger of diminishing pulmonary ven- 
tilation. As the face masks are often un- 
comfortable, inhibit coughing and suction- 
ing, and predispose to gaseous dilatation of 
the stomach, a tracheotomy should be per- 
formed in any serious case. The tracheo- 
tomy tube should be of such a type that 
a ventilating machine can be easily at- 
tached and should have an inflatable cuff 
to occlude the tracheal lumen. Once a 
patient has commenced treatment with a 
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mechanical ventilator, he should continue 
it until his arterial pH and carbon dioxide 
tension are normal. The machines may be 
triggered by the patient’s own respiratory 
movements, or may be set to ventilate 


automatically. If congestive heart failure 
is present, a machine offering both positive 
and negative pressure may be advisable. 


SUMMARY 


A case of ruptured abdominal aneurysm 
with successful excision and grafting is 
reported in a 66 year old moderately obese 
man. The patient did well for five days, 
after which time his condition began to 
deteriorate. The diagnosis of carbon dioxide 
narcosis was not made until the 10th day 
when effective treatment was initiated. 

The predisposing factors and the effect 
of carbon dioxide retention are discussed. 
Depression of conscious level, respiration 
and cardiovascular state is not a clear-cut 
syndrome and is therefore difficult to rec- 
ognize clinically. 

The diagnosis is established by comput- 
ing arterial carbon dioxide tension from 
blood estimations of carbon dioxide content 
and pH. A change in carbon dioxide com- 
bining power is a late manifestation. 

Unfortunately the former two blood tests 
are not routinely available in most hospitals. 
Under such circumstances the treatment 
which consists of supplying adequate pul- 
monary ventilation, should be carried out 
once the condition is suspected. 
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RESUME 


Le but de cet article est d’attirer lattention sur 
les dangers de la rétention du gaz carbonique p.r 
les malades aprés lopération. La ventilation pul- 
monaire insuffisante méne a une accumulation ce 
CO? qui provoque une acidose respiratoire et un 
état de “narcose au CO2”. 

Un cas de ce genre est décrit. Il s’agit dun 
malade de 66 ans opéré d’urgence pour rupture 
dun anévrysme de l’aorte abdominale, et ayant 
subi la pose d’une prothése aortique. Les suit:s 
opératoires furent sans histoire dans les quatre 
premiers jours; cependant la respiration était tris 
superficielle, du fait de Vexistence d'une _trés 
longue et douloureuse incision de laparotomie, Le 
cinquiéme jour, la situation se gata: des maux 
de téte et une somnolence s’‘installérent; de la 
cyanose et des périodes d’apnée firent leur ap- 
parition. Des épreuves de laboratoire confirmérent 
le diagnostic d’acidose respiratoire; 4 partir du 
dixiéme jour, on pratiqua une trachéotomie et l'on 
installa un ressucitateur en permanence jusqu’au 
quinziéme jour. L’état s’améliora alors de fagon 
spectaculaire et le malade put retourner chez lui 
une quinzaine de jours plus tard, en excellente 
condition. 

Les auteurs pensent qu'il s’agissait la d’une 
narcose au CO® par hypoventilation pulmonaire; 
cest une complication postopératoire fréquente, 
mais assez rarement reconnue. Le traitement con- 
siste 4 mettre en ceuvre tous les moyens propres 
a assurer la liberté des voies aérophores (aspir:- 
tion des mucosités, éventuellement trachéotomie ), 
et 4 augmenter loxygénation (cependant il faut 
se souvenir que l’oxygéne donné seul et de facen 
passive entrainera une diminution de lactivi'é 
respiratoire ). 

Les effets toxique du CO? sur. le systéme cardi:- 
vasculaire et le systéme nerveux central sont décri's 
et discutés, 
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CASE REPORTS 


GREASE-GUN INJURY 
J. C. OSBORNE, M.D., F.R.C.S.[C], F.A.C.S., North Vancouver 


THE HARMFUL effects of the injection of 
cils into human tissues have been known 
snce the beginning of this century. The 
alvent of the high pressure grease gun, 
»w standard equipment in most garages, 
: lows very readily the accidental introduc- 
on of lubricating grease into the tissues 
- a workman using the machine. Such 
sk is illustrated in the following case 
port. 


On May 30, 1957, a 28 year old garage 

orker was operating a high pressure grease 
cun when he accidentally discharged it into 

ie palm of his left hand in the region of the 
istal skin creases. The greasing equipment 

rade name “Alemite”) operated under a 
ressure of 175 lb./sq. in. Immediate swelling 
£ the palm occurred, and a small pinpoint 
perforation was visible in the skin. The patient 
squeezed out some of the grease through this 
orifice, then reported to his doctor who ex- 
pressed manually a further small quantity of 
grease. 

Both patient and doctor felt at this point 
that there was still considerable residual grease 
in the hand and hot hand soaks containing 
detergent were prescribed in the hope that 
further discharge of grease might thus be 
encouraged—a futile hope as subsequent events 
indicated. Circulation to the hand and fingers 
was at no time appreciably compromised. 

The hand remained painful and swollen and 
on June 14 the patient was referred to the 
author. The entire left palm was diffusely 
indurated and movement of the fourth and 
fitth fingers markedly restricted. After three 
more weeks of expectant treatment, a fluctu- 
ant swelling appeared on the medial aspect 
of the left fourth finger. On July 5 this was 
incised and about 2 c.c. of clear, grossly 
unaltered grease was evacuated. The area of 
entry was also incised at this time but prac- 
tically no grease could be obtained from this 
incision. 

A week later another swelling appeared 
on the dorsum of the hand in the web between 
fourth and fifth fingers. On July 14 a further 
lew cubic centimetres of grease were evacu- 
ated from an incision in this area. 

The palm was still markedly indurated and 
finger movement seriously restricted but it 
was evident that the remaining grease was 
now so widely disseminated in the tissues of 


the hand that any further attempts at re- 
moval at this time were likely to be unsuccess- 
ful. Accordingly, a programme of watchful 
waiting was instituted. 

Six months later a collection of five nodules 
had appeared in the hand and on December 
5 these were removed, using a tourniquet and 
general anesthesia. The nodules were found to 
consist of small granulomas (“oleomas”)* 
lving in the subcutaneous tissues and palmar 
fascia. At the conclusion of the dissection the 
digital nerves and vessels and flexor tendons 
to fourth and fifth digits were exposed in the 
depth of the wounds. 

The hand was much improved but still not 
normal and on March 17, 1958, a further 
series of five oleomas was removed. The 
pathologist reported that the excised tissue 
consisted in the gross of fibrous nodules con- 
taining thick yellow material identifiable as 
grease in some areas. Microscopically the 
picture was that of a chronic granulomatous 
inflammation of the foreign-body type, with 
cyst-like spaces surrounded by granulation 
tissue containing epithelioid cells, macro- 
phages, foreign body giant cells, and proliferat- 
ing connective tissue elements. 

Following this last procedure the appearance 
and mobility of the hand and fingers were im- 
proved to a state approaching normal and the 
patient was fit for return to full work in May. 
All in all he had been off work for 11 months 
and had undergone four surgical procedures 
during that time. The function and appear- 
ance of the hand continued to improve over 
the next several months and are now normal to 
all intents and purposes. 


Discussion 


Reports of similar cases have appeared 
in the literature over the past two dec- 
ades,'° although few in recent years. The 
grease being discharged as it is through a 
pinpoint orifice under very high pressure, is 
apparently able to penetrate readily the 
intact skin, and in so doing leaves only 
a small wound of entry which may be 
almost invisible. The foreign material then 
spreads widely through the tissues and may 
endanger circulation of the part if tissues 
become too tense. 

Two stages may be recognized in the 
subsequent course. The early stage consists 
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of swelling and pain, grease in the tissues 
in unaltered form, pressure necrosis and 
possibly gangrene, and the formation of 
“abscesses” consisting chiefly of grease. The 
later phase is characterized by the appear- 
ance of “grease oleomas’; and if the de- 
posits are extensive, widespread structural 
and nutritional changes in skin and sub- 
cutaneous tissues, with thickening, ulcera- 
tions and infections. 


TREATMENT 


The best treatment is of course preven- 
tion, and garage owners and their em- 
ployees should be made cognizant of the 
potential dangers of grease-gun injury and 
the very serious and disabling sequence of 
events which can evolve as the result of 
careless use of this equipment. Workmen’s 
Compensation Boards would be well ad- 
vised to examine the existing situation with 
regard to prophylaxis. 

Opinions have varied in the past as to 
the treatment of the acute phase of the 
lesion. Byrne* advocated a_ conservative 
approach initially in view of the widely 
disseminated nature of the offending 
material and the likelihood that complete 
removal will often prove impossible. Brooke 
et al.,2 Mason," and Bunnell,® however, all 
advocate a more aggressive attack, with as 
early and complete removal of the grease 
as is possible. The author’s experience in 
this case prompts him to agree with this 
latter view. The essential thing is to get 
the foreign material out of the tissues, and 
this can only be done by operation. The 
probability that complete removal may not 
be feasible at an operation done immedi- 
ately after the injury should not be allowed 
to deter anybody from doing his best to 
remove all possible grease at this time and 
thus diminish the production of reactive 
changes in the tissues and the necessity for 
further operative procedures. 

The proper handling of grease-gun injury 
should therefore consist of immediate 
evacuation from the tissues of all possible 
grease by way of generous and strategically 
placed incisions, using general anzesthesia 
and a tourniquet under proper operating 
room conditions. The surgeon should then 
follow up the case closely with repeated 
examinations and operations as necessary 


Vol. 
to remove oleomas if and when they appe: 


SUMMARY 


A case of grease-gun injury to the ha 
is reported. The potentialities of this inju 
towards severe and prolonged disabili 
and economic loss are pointed out and 
program of treatment is outlined. 
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RESUME 


Les effets nocifs de Vinjection @huile dans les 
tissus humains sont bien connus depuis le début 
de ce siécle. L’apparition des pistolets a  graisse 
a haute pression, qui sont un accessoire indispen- 
sable dans léquipement de garage a_entrainé 
nombre d’accidents de ce genre. Un de ces cas 
est décrit ici. 

I] s'agit d’un employé de garage agé de 28 ans, 
qui recut accidentellement une décharge de_pis- 
tolet 4 graisse dans la paume de la main gauche; 
une enflure considérable de toute la main s’installa 
immédiatement; il consulta un médecin, qui c¢x- 
prima par compression une petite quantité cde 
graisse A travers Vorifice dentrée. Des bains 
chauds avec du détergent furent essayés sans 
succés et ce n’est que quinze jours plus tard que le 
malade fut adressé a Vhopital. La main était tou- 
jours considérablement enflée; les mouvements des 
quatri¢éme et cinquiéme doigts, trés limités. Une 
incision permit d’évacuer environ 2 c.c. de graisse 
non altérée, Ultérieurement on dut procéder 3 
plusieurs autres incisions en des points différer 
pour permettre Tissue de la graisse, soit libre, s¢i 
englobée dans des nodules de réaction du tye 
“oléomes”. L’ensemble du traitement s’étala s 
environ un an, jusqu’a ce que finalement les fon : 
tions normales soient totalement  restaurées. 

Plusieurs cas du méme genre ont été rapport ' 
dans la littérature. I] est certain que ces pistole 
qui éjectent de la graisse industrielle sous tr: 
forte pression a travers un orifice de la taille di 
trou d’épingle, peuvent étre responsables de grav 
accidents de travail entrainant des incapacit ' 
parfois trés longues. Le meilleur des traiteme: 
est évidement prophylactique: il faut attir» 
l'attention des employés de garage sur ce nouve: 
danger. En cas d’accident le traitement repo e 
sur l’évacuation de la matiére introduite. 
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ABERRANT PANCREATIC TISSUE 


TRANS-PYLORIC PROLAPSE OF ABERRANT PANCREATIC TISSUE 


J. D. LONGLEY, M.D. and R. W. BOYD, M.D., Vancouver 


THIs Is A REPORT of a case of aberrant 
pancreatic tissue prolapsing through the 
rvloric canal. Although there have been 
n any reports of trans-pyloric prolapse of 
gastric mucosa®**"-'% jin only two. of 
t iese* + has the prolapse been of pancreatic 
t ssue, 


Case REPorT 

A 59 year old Japanese woman was admitted 
t hospital nauseated and in severe dehydra- 
t on. She had pain in her right upper quadrant, 
nore severe in the late afternoon, for as long 
a she could remember. This pain bore no 
rclationship to meals. In addition she suffered 
fiom anorexia and occasional nausea but not 
fiom vomiting. 

On examination the patient was dehydrated, 
pale and showed evidence of loss of weight. 
Ker haemoglobin was 9.3 g. % and her weight 
83 Ib. 

The patient was treated with various diets 
aud antispasmodics without relief of her pain. 
Barium meal examination revealed a deformed 
duodenal bulb. The typical mushrooming 


Fig. 1.—Antero-posterior view of the abdomen 
showing irregular filling defect in the duodenum. 


Fig. 2.—Antero-posterior view showing “mush- 
rcoming” into the duodenum. 


characteristic of gastric mucosa _prolapsing 
through the pyloric canal was demonstrated. 
The fact that this was prolapsed pancreatic 
tissue was not suspected. 

There was no delay in the emptying of the 
stomach (Figs. 1 and 2). 

Because there was no appreciable response 
to medical therapy including diet, antispas- 
modics and antacids, a laparotomy and partial 
gastrectomy were performed. At operation 
scarring of the duodenal bulb was seen and 
this was judged to be due to a previous ulcer. 
There was also a cyst measuring 1 x 2 x 2 cm. 
within the submucosa of the stomach close to 
the pyloric ring (Fig. 3). This cyst contained 
clear fluid and was lined with columnar epi- 
thelium. On microscopic section pancreatic 
tissue was found surrounding the cyst. There 
were acini but no islets (Fig. 4). 

Discussion 

The first case of prolapsing aberrant 
pancreatic tissue was reported by Collett’ 
in 1846. He described this condition in a 
six year old boy with a three year history 
of intermittent umbilical pain and episodic 
attacks of nausea and vomiting which were 
relieved by assuming the genupectoral 
position. Physical examination was unre- 
markable except for moderate obesity. 
Roentgenologic study revealed a_ small 
gastric polypoid mass in the prepyloric 
region, a position permitting prolapse 
through the pylorus into the duodenum. 
At operation a small polypoid lesion was 
found in the pyloric antrum. It was 1.5 cm. 
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Fig. 3.—Pyloric region of gross specimen show- 
ing redundant gastric mucosa which has prolapsed 
through the pyloric ring, in the central portion of 
the photograph. Forceps are in the cyst of pan- 
creatic tissue. 
in diameter and contained pancreatic tis- 
sue. Ducts and acini were present but no 
islet cells. 

In 1957 Bernard* reported another case 
of a 48 year old man with continuous epi- 
gastric pain not relieved by food, and 
nausea without vomiting. Fluoroscopy re- 
vealed trans-pyloric mucosal _ prolapse. 
Failure of medical treatment resulted in a 
laparotomy and partial gastrectomy. A 


Vol. 


nodule about the size of a large pea co 
sisting of acini and ducts but no islet cel! 
was found under the mucosa near tl 
pylorus. The patient was asymptomat 
after operation. 

According to Anderson,' the incidence 
pancreatic heterotopes in autopsy series 
between 0.5 and 5.6%. This is a conside 
ably lower incidence than that reported | 
Feldman and Weinberg® who state th 
at autopsy, in 13.7% of cases, the du 
denum contains aberrant pancreatic tissu ° 
and that in 80% of these, the heterotop: s 
are within 2 cm. of the ampulla of Vate 

Pearson® gives the incidence as 1% 
2%, whereas Barbosa? states that aberra: 
pancreatic tissue will be found once 
every 500 operations. 

Histologically the appearance is usualiyv 
that of normal pancreatic tissue, namely 
ducts, acini and islet cells, according |o 
Anderson.' On the other hand, Robbins'” 
states that islets of Langerhans are often 
absent. In our own case and those of 


Collett and Bernard, islet cells were not 
demonstrated. 
No clinical picture is typical of this 


syndrome, according to Pendergrass.'” Two 
of the cases reviewed included intermittent 


Fig. 4.—Microscopic section showing the acini cell typical of pancreatic tissue (X 


Note the tendency to cyst formation, 
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‘ympy abdominal pain which could have 
n due to partial intermittent obstruction 
the pyloric canal by the polyp. 


SUMMARY 


\ case of transpyloric prolapse of aber- 
it pancreatic tissue has been presentec 


) ether with a review of two similar cases. 


[his syndrome would seem to be char- 
erized by vague epigastric pain and 
isea, failure to respond to medical man- 
ment, demonstration of the prolapse at 
oroscopy and complete relief of symp- 


) ns after operation. 
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RESUME 


Un cas est décrit dans lequel du tissu pancréa- 
tique aberrant fait hernie dans le canal pylorique. 

Il sagit d'une femme de 59 ans, de race 
japonaise, admise 4 VThépital pour des nausées 
et des douleurs dans le quadrant supérieur droit 
de labdomen. La patiente est déhydratée, pale 
et amaigrie. Un examen radiologique montre une 
déformation du bulbe duodénal avec une image 
en champignon, caractéristique de la hernie de la 
muqueuse gastrique dans le canal pylorique; 2 
ce moment on ne soupgonna nullement qu'il 
s agissait en réalité de tissu pancréatique. 

On pratiqua une laparotomie et une gastrectomie 
partielle: le bulbe duodénal était porteur d’une 
ancienne cicatrice probablement due a un ulcére; 
une formation kystique de 1 x 2 x 2 cm. se trouvait 
dans la sous-muqueuse gastrique tout pres de 
lanneau pylorique. A l’examen anatomo-patho- 
logique on découvrit du tissu pancréatique glan- 
dulaire, sans iléts. Les suites opératoires furent 
trés bonnes. 

Une bréve revue de la littérature est ensuite 
donnée. 


lished in French in 1929, it has become a 
classic in the field of vertebrate neurogenesis. 
Studies in neuronal histogenesis in the spinal 
cord, cerebellum, cerebral cortex, retina, and 
in the peripheral nervous system are the main 
topics of this book. A great number of clear 
illustrations are helpful in rendering the diffi- 
cult and partly controversial issues understand- 
able. Dr. Guth has added an author and 
subject index missing in the French edition. 
This book will be valuable for English speak- 
ing clinical scientists interested in the field of 
neuroembryology. 
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MESENTERIC LIPOMA IN CHILDREN 


W. L. OGILVY, M.B., Ch.B., M.Sc., F.R.C.S.[C]® and 
H. F. OWEN, M.D., C.M., F.R.C.S.[C],¢ Montreal 


ALTHOUGH cystic tumours of the mesentery 
are seen from time to time in children, 
solid tumours are exceedingly rare. A child 
with a large lipoma of the gastro-colic 
omentum was treated at the Montreal 
Children’s Hospital in November 1958. It 
is our belief that this will furnish the fifth 
reported case of mesenteric lipoma in-a 
child, and the first reported in this location. 


Case History 


A three year old girl was taken to see her 
family doctor because of loss of appetite. On 
physical examination a mass was found in the 


Fig. 1.—Radiograph of the abdomen in the 
lateral projection showing a translucent mass 
lying anteriorly within the peritoneal cavity.+ 


*Clinical Fellow in Surgery, +Assistant Surgeon- 
in-Chief, The Montreal Children’s Hospital, and 
the Department of Surgery, McGill University. 


+Acknowledgment is made to Dr. Gilles Boulard, 
Radiologist, St-Eusébe Hospital, Joliette, P.Q. for 
the original film. 


abdomen and investigation was initiated 
having an intravenous pyelogram and bari 
series carried out. A diagnosis of int 
abdominal lipoma was established and she w 
admitted to the Montreal Children’s Hospi 
on November 9, 1958. 

The patient was a bright, well develop 
child. The only significant findings on f 
physical examination were in the abdomc: 
which was slightly protuberant, and a lar ¢e 
smooth, freely mobile non tender mass was 
palpable. This mass extended from under tiie 
left costal margin downwards and to the rigit 
to just below the level of the umbilicus. 

A review of the previous radiographs showed 
a normal urinary tract and no intrinsic abnor- 
mality of the intestinal tract, except displace- 
ment by the mass (Fig. 1). Plain films of the 
abdomen were taken in the supine and lateral 
projections and these showed the mass lying 
anteriorly in the abdominal cavity displacing 
the gas-filled bowel posteriorly. The mass was 
noted to have the same radiological density 
as fat. On this evidence a preoperative diag- 
nosis of intra-abdominal lipoma was made. 

On November 11, operation was performed 
and the mass was exposed through a transverse 
incision in the left upper quadrant. It was 
found to be lying between the leaves of the 
gastro-colic omentum (Fig. 2). A thin filmy 
layer of gastro-colic omentum could be readily 
reflected off both anterior and posterior sur- 
faces. The mass had bulged downwards and 
forwards so that it was lying anterior to the 
transverse colon and greater omentum. It was 
easily mobilized, the only firm attachment 
being at its upper pole where it was suspended 
by a vascular pedicle, the vessels originating in 
the gastro-splenic ligament. 

The tumour measured 24.x 15 x 5 em. aid 
weighed 779 g. (Fig. 3). Multiple sectioxs 
were examined histologically and showed ncr- 
mal lobulated fatty tissue and a fibrous capsule 
There were small fat cysts and tiny foci >f 
fat necrosis associated with granulomato 1s 
inflammation. 

The child’s course was quite uneventt 
following operation and she was discharg 
from hospital on the seventh postoperati 
day. Subsequent follow-up has shown that bh or 
growth development since operation has be 
normal. 
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DISCUSSION 


The diagnosis of an_ intra-abdominal 
linoma can be made with relative ease by 
tle radiologist. A mass which casts a 
s adow intermediate in density between air 
aid water is diagnostic of fat. Clinically 
t! e picture may vary, presenting, as in this 
¢ se with a rather non specific complaint of 

oor appetite” or with crampy abdominal 
p.in, altered bowel habits, varying degrees 
) intestinal obstruction or merely as pro- 
¢ essive enlargement of the abdomen. 

The presence of a firm, mobile mass in 

e abdomen along with the radiological 
»cture described, is all that is required 

make the diagnosis. However, the site 

origin cannot be determined accurately 
itil laparotomy is performed. The possi- 
: lity of encountering omental and mesen- 


Fig. 2.—Photograph taken during operation 
showing mass located in the gastro-colic omentum 
just below the stomach. 


MESENTERIC LIPOMA 


Fig. 3.—Specimen removed at operation. 


teric cysts should also be considered. 

Mesenteric lipomas have been reported 
in the small bowel mesentery": * + and the 
transverse mesocolon.? A tumour weighing 
over 8 kg. was found in the transverse 
mesocolon of an 11 year old boy. To our 
knowledge the case presented here is the 
first recorded of a lipoma arising in the 
gastro-colic omentum. 

Simple excision of the tumour is obvi- 
ously the treatment of choice, but when the 
lesion is in the small bowel mesentery the 
blood supply to the bowel may be com- 
promised requiring resection of adjacent 
small bowel with anastomosis to restore 
bowel continuity. 


SUMMARY 


Lipoma in the mesenteries is a rare lesion 
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in childhood. A case report is presented of 
a lipoma in the gastro-colic omentum. The 
presenting symptoms are often non specific 
or there may be varying degrees of bowel 
obstruction. The radiological picture is 
typical and allows differentiation from 
other mobile intra-abdominal masses. Sur- 
gical excision is advised. 
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RADIATION BIOLOGY. Proceedings of the 
Second Australasian Conference on Radiation 
Biology held at the University of Melbourne, 
December 15-18, 1958 by the Australian Radia- 
tion Society. Edited by J. H. Martin. 304 pp. 
Illust. Butterworths Scientific Publications, Lon- 
don; Butterworth & Co. (Canada) Ltd., Toronto, 
1959. $11.00. 


It is impressing to see, in a country smaller 
than Canada such a fine collection of papers 
on this field presented by such a distinguished 
group of workers. Papers are included, not only 
from Australians, but from well known Ameri- 
can and British investigators. The non special- 


ist may find some of the material rather 
abstruse but he cannot fail to be impressed 
with the lucidity and simplicity of Professor 
L. H. Gray’s chapters on mechanisms of 
radiation dose, oxygen effects and on recent 
studies of radiobiological effects at the cellular 
level. These chapters are worth reading to 
anyone interested in finding out about radia- 
tion biology. 

Dr. Loutit has some fundamental material 
on metabolism of Strontium 90, radioactivity 
in food and on radiation and leukemia. Dr. 
Martin has some further data on radiation dose 
during diagnostic radiographic procedures in 
extension of his excellent studies on gonadal 
dose. There are other papers on radiation 
effects on solids and solutions, on grafted 
tissues and on blood cells. 

Since these chapters are transcripts of papers 
presented at the session they are not broken 
down or subdivided as would be done if pre- 
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RESUME 


Les tumeurs kystiques du mésentére sont rel 
tivement fréquentes; par contre, les tumeurs solid 
sont particuliérement rares. Cet article rappor 
histoire d’un cas de lipome situé dans l’épiploc 
gastro-colique chez un enfant, qui est sans dou 
le premier du genre 4 étre décrit dans la littér: - 
ture, 

Une petite fille de trois ans fut amenée « 
consultation chez le médecin pour une perte d’aj 
pétit; 4 examen physique une masse fut décor - 
verte dans la région abdominale et l’enfant fi 
hospitalisée. L’état général était satisfaisant; 
ventre était légérement ballonné, et l'on pouvait 
palper une tuméfaction de grande taille, mobil: , 
non fluctuante. Les radiographies (pyélographi 
lavement baryté) ne montrérent rien d’anormal; 
tumeur était cependant visible sur les radiographi« 
a vide. L’opération fut décidée et 4 Youverture ¢ > 
labdomen, ou trouva une tumeur située entre ls 
deux feuillets du grand épiploon, vascularisée . 
partir des vaisseaux gastro-spléniques. Cette tume: r 
fut facile 4 mobiliser et 4 extirper; elle mesura t 
24 x 15 x 5 cm. et pesait 779 g. A lhistologie | 
s’agissait d’un lipome. Les suites opératoires furent 
sans histoire. 


pared for a book. Also the slides presented with 
the papers are missing. A short summary and 
conclusion at the end of each would have 
helped a great deal. 

One cannot conclude a review of this book 
without commending the exceedingly fine 
foreword by Sir MacFarlane Burnet which 
places radiation hazards in normal use in their 
proper perspective. It should be read by any- 
one who has anything to do with the use of 
radiation. 


KLINISCHE CHIRURGIE fiir die Praxis. In vier 
Banden. Band 1. Lieferung (Clinical Practice of 
Surgery. In 4 volumes, Vol. I Part I). Edited b) 
O. Diebold, H. Junghanns and L, Zukschwerd!. 
184 pp. Illust. Georg Thieme Verlag, Stuttgar', 
W. Germany; Intercontinental Medical Book 
Corporation, New York, 1959. $8.60. 


This publication is not intended just to becom » 
another surgical textbook for undergraduate; 
or to present the technical part of surgery. | 
is planned to bring the clinical aspects int» 
focus by presenting pathogenesis, diagnosi: 
differential diagnosis, indications, the possib]:: 
methods of treatment and preoperative an 
postoperative care, in the meantime recogniz 
ing pathological and physiological progress i: 
the last few decades. 

The first part of the present section dea! 
with wounds, their types, healing, infection 
and parasitic diseases. The second part dis 
cusses thermal and electrical burns, and meta 
bolic and chemical changes in them, with thei 
local and systemic effects. 
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CATHETER-VENOSETS 


SURGICAL TECHNIQUE 


FURTHER STUDIES OF CATHETER-VENOSETS 
EMPLOYING HALF-NEEDLE GUIDE* 


ERIC C. ELLIOT, M.D., B.Sc.(Med.),+ Edmonton, Alta. 


Ir IS POSSIBLE to insert a catheter into a 
siperficial vein semi-automatically by 
rieans of a half-needle guide (Fig. 1). 
. fter the vein is punctured, the guide can 
e withdrawn while simultaneously ad- 
incing the catheter into the vein; this 
ymbined manceuvre automatically dis- 
igages the catheter from the needle. The 
iisertion of a catheter already attached to 
venoset and filled with fluid becomes a 
<imple procedure. 
In a preliminary communication,' the 
initial 100 trials with the catheter-venosets 
especially with catheter size PE-50) utiliz- 
iag earlier versions of the guide, indicated 
that a low failure rate might be possible 
\ith this method. A further 108 administra- 
tions using a later model of the guide have 
substantiated this view; these results are 
now reported. 


METHODS 
The usual 


procedure of applying a 
tourniquet and disinfecting the skin was 
carried out, occasionally shaving the hair. 


The catheter set was connected to the 
venoset and the lines filled with fluid from 
the infusion bottle. The skin and vein were 
punctured by keeping the bevel side of 
the half-needle point uppermost. A jet of 
blood usually appeared in the catheter, 
visible in the half-needle when the vein was 
entered. The tourniquet was released, the 
rate clamp opened to check entry of the 
vein, and then the catheter was advanced 
and the guide removed. 

The intravenous tubing was looped in a U 
shape and taped to the skin with two 
strips of Elastoplast.' If the catheter was 
located (a) in the antecubital vein, a 
flannel bandage about the wrist was used 
to restrict motion at the elbow from 5° 
to 10°; (b) if on the back of the hand, a 


*From the McEachern Cancer Research Labora- 
tory and the Department of Surgery, University 
of Alberta, Edmonton. 

‘Fellow of the National Heart Foundation. Work 
m this project was also carried out during the 
tenure of a Canadian Life Insurance Fellowship. 


small wrist splint was employed; (c) if in 
the forearm no splinting was necessary. 

The words “CATHETER-IN” were 
printed on the tapes to indicate to the nurse 
responsible for discontinuing the infusion, 
that a catheter was being used. 


RESULTS AND DISCUSSION 


Catheter-venosets were employed on 
patients picked at random from surgical 
wards; most of them were men. In 50 cases 
size PE-50£ catheters were used; these 
were introduced through half-needles con- 
structed from 18 gauge thin-wall needles. 
In 49 of these cases the doctor’s order for 
the 24-hour period, consisting usually of 
1-2.5 1. of intravenous solution, was carried 
out successfully. The only failure occurred 
in the first patient in the series, who was 
very obstreperous and pulled the venoset 
tubing apart where it was connected to 
the rubber injection tubing. 

Catheters of size PE-10 were employed 
in 58 other patients. These tubes fitted into 
half-needles made from ordinary 19 gauge 
needles. In 13 cases the transfusion stopped 
running. The only explanation for this 
seemed that either the bore of the catheters 
was too small or the fine flexible tubing 
had become kinked. 

All these transfusions lasted only a few 
hours, except one which was continued 
for about 48 hours. In view of phlebitis” 
that often results from prolonged intra- 
venous transfusions, it was concluded that 
this should be a separate investigation. It 
was observed that the 3 in. catheter (Fig. 
1D) had a “governor effect” upon the rate 
of administration of the fluid. With the 
clamp wide open it took four and one-half 
to five hours for two litres of 5% solution 
to run in. 

Certain technical features of the guide 
are worth stressing. The half-needle in no 


tPE stands for polyethylene, and the number 
indicates the size of the tubing; both are a con- 
notation of Clay Adams, the manufacturer. 
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Fig. 1.—Four views of guide and catheter set 
are presented. The handle of the guide was made 
from hard polyethylene (Marlex 504), into which 
the half-needle was embedded. The guides, with 
catheter sets positioned in the half-needles were 
packaged individually in plastic bags and sterilized 
with ethylene oxide (Steroxcide 12§ ). 


A.—Oblique view demonstrating the slot in half- 
needle and the angle between the needle and 
handle. The angle allowed advancing and with- 
drawing the needle parallel to the vein axis. The 
small hook at the distal end of the handle facili- 
tated withdrawal of the guide. B.—Side view of 
the guide with short 1 in. catheter in position 
The end of the catheter passed only to the base 
of the bevel of the needle. The constricti:.g actior 
of the needle, as well as grasping the h: adle and 
tubing between thumb and forefingers, maintained 
the catheter in position during the venipuncture. 
It is necessary to introduce the needle point (see 
circle) into the vein just far enough to ensure that 
the catheter when advanced, passes into the 
lumen and not interstitially, C.—Catheter being 
advanced or skidded along open part of needle by 
forcing the catheter-adapter forward and down- 
ward in the direction of arrow-1, and withdrawing 
the guide in the direction of arrow-2, D.—Side 
view showing longer 3 in. catheter. Cover (arrow) 
keeps the flexible polyethylene catheter sterile, 
and prevents buckling; the cover is split along 
one side. After the catheter is introduced into 
the vein and the guide disengaged, the proximal 
2 in. of catheter is advanced along the split in 
the cover, which is then discarded. The 3 in. 
catheter is recommended for use in a vein near 
or over a joint such as the elbow. 


tMarlex 50: A 
Company, 
Oklahoma. 
§Steroxcide 12: Trademark for gas mixture of 
ethylene oxide and inert gas. Former is the steril- 
izing agent and latter is present to make gas mix- 
ture non-inflammable. Produced by Wilmot Castle 
Company, Rochester, N.Y. 


Phillips Chemical 
Division, Bartlesville, 


product of 
Plastics Sales 


Vol. 


instance severed the catheter because i 
the construction of the half-needle from 
whole needle the base of the bevelle 
point, which can act as a shearing edg 
was filed away. Further, since the hali- 
needle was actually slightly more tha 
half a needle it exerted a slight constric 
tion on the catheter. This was necessar 
in order to keep the catheter in the needk 
The constriction was overcome by the dis 
engaging process (Fig. 1C). This man 
ceuvre because of the edges of the half 
needle, caused a slight marking of th 
catheter but it was never of any cons« 
quence. 

Although blood or fluid of  simila 
viscosity would run through the PE-5() 
catheter a larger bore catheter would be 
required if it were necessary to pump 
blood into the vein. The application of the 
catheter-venoset in paediatrics was not in- 
vestigated owing to the unavailability o! 
small gauge thin-wall needles and _ fine, 
stiff plastic tubing. 


CONCLUSIONS 


Catheter-venosets (especially with the 
PE-50 catheters), judging from the results 
to date could be of practical value because 


the failure rate of 2% is low and the 
method is simple. The needle being open 
along one side prevents the cutting of the 
catheter in two. 
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RESUME 


Il est possible d’insérer un cathéter dans une 
ine a Taide d'un guide formé d'une moitié 
aiguille: aprés avoir ponctionné la veine, ce 
mducteur peut étre retiré doucement cependant 
ue l’on engage progressivement le cathéter dans 
vaisseau. 
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La technique utilisée est décrite en deétail, de 
méme que l’appareillage employe. 

La méthode a été essaye sur une centaine de 
patients, pris au hasard en salle d’opération, dont 
la plupart étaient des hommes. Les transfusions 
passérent fort bien avec les cathéters N° 50; il 
y eut quelques difficultés avec les N° 10. 


DISINFECTION OF ANAESTHETIC APPARATUS 


P. WARNER, M.D., Ph.D. and JANE DOHERTY,*® Winnipeg, Man. 


..TTENTION IS occasionally turned on 
~neesthetists’ equipment as a vehicle for 
l-acteria responsible for infections occurring 
i1 hospital. Since 1933 there have been at 
least twelve publications dealing with the 
subject; these represent a very small pro- 
portion of the total amount written on 
hospital infection as a whole. Although 
some papers have suggested that it is pos- 
sible that anzesthetic apparatus has been 
or could be the vehicle of bacteria or 
viruses causing infections, it has never, 
in fact, been demonstrated that such infec- 
tions have been caused by anesthetic ap- 
paratus. Although pathogenic organisms 
have been found on anesthetic apparatus, it 
has never been shown that it was contamin- 
ated to a greater degree than its environ- 
ment including the patient himself or the 
air he breathes. 

One of the earliest references to the 
possibility of the transfer of infection by 
anzesthetic apparatus appears in “Queries 
and Minor Notes”!® where a_ practitioner 
enquires about the possibility of transmis- 
sion of influenza by this method. In the 
following year Magath'’ describes some 
experiments on anesthetic apparatus to 
show that transmission of bacteria is pos- 
sible. He introduced a water trap into the 
apparatus for the purpose of diminishing 
the passage of bacteria. Also he suggested 
the use of soap and water to wash the 
apparatus. 

There are few or no references to the 
cleaning of anesthetic apparatus in stand- 
ard textbooks on disinfection and steriliza- 


°From the Departments of Bacteriology, Winnipeg 
General Hospital and the Medical School, Univers- 
ity of Manitoba, Winnipeg. 


tion or those on surgical technique or those 
on anesthesiology. From time to time, 
however, it is referred to in medical litera- 
ture. In “Queries and Minor Notes”!® an 
expert states that manufacturers recom- 
mended soap suds and hot water for clean- 
ing and that metal parts may be autoclaved 
and rubber parts boiled. He also mentions 
the use of mercury bichloride, saponated 
solution of creso] (Lysol), alcohol and 
formaldehyde. The use of a cresolic disin- 
fectant has been shown to produce burns 
owing to its solubility in rubber‘ and for 
this reason is not in fact widely used. The 
anonymous expert also stated that the soda- 
lime canister could be autoclaved and that 
it did not allow the passage of organisms. 
This latter statement is confirmed by the 
experiments of Adriani and Rovenstine! 
who showed that nebulized suspensions of 
E. coli and tubercle bacilli could not be 
detected as passing through a canister. Also 
tests were carried out with canisters used 
on patients known to have tubercle bacilli 
in the sputum. From their results they con- 
cluded that the soda lime canister was not 
important in the transfer of infection. 


Livingstone and his colleagues® developec 
a formalin-alcohol mixture that disinfected 


masks contaminated with tuberculous 
sputum. It was apparently necessary to wash 
the masks thoroughly after soaking in their 
mixture to avoid burning subsequent pa- 
tients and this solution does not seem to 
have been widely used. 

In 1952 Joseph* demonstrated large 
numbers of organisms in breathing tubes 
and bags and showed that they could be 
substantially reduced by simple rinsing. An 
even greater reduction was obtained from 





350 


the use of “pHisoderm” containing 3% 
hexachlorophene. The _ British Medical 
Journai® commenting on Joseph's paper, 
indicated that the boiling of parts of 
anesthetic apparatus was common in Bri- 
tain and that face masks could be soaked 
in 1:2000 biniodide of mercury. Smith*° 
suggested that careful cleaning and disin- 
fection of endotracheal tubes was necessary 
for the prevention of tracheitis in children. 

Gross® investigated the use of Zephiran 
(benzalkonium chloride) for the disinfec- 
tion of anesthetic apparatus following soap 
and water washing. Using Zephiran 
(1:1000) he was able to disinfect all but 
a third of breathing tubes and bags. The 
prominent organisms were gram-negative 
bacilli including Ps. pyocyanea_ which, 
Gross® stated, was demonstrated to “grow” 
in the Zephiran and was present in the 
Zephiran reservoir in the hospital. This is 
particularly significant in the face of a 
report'* that Zephiran contaminated with 
Ps. pyocyanea was responsible for 40 in- 
stances of bacteraemia and at least one 
death. 

McDonald, Welch and Keet"! investigated 
pHisohex, i.e. pHisoderm (consisting of 
sulphonated ether petroleum, lactic acid, 
wool fat and cholesterols) together with 
3% hexachlorophene — for cleaning endo- 
tracheal tubes. They showed that scrubbing 
with a brush for about one minute (40 to 
100 strokes ) was sufficient to sterilize them 
whereas two bar soaps (Dial and Gamo- 
phen) containing 2% hexachlorophene 
were not effective. They did not test the 
antituberculous activities in practise but 
quoted Florestanot who had shown that 
hexachlorophene was one of the most 
active bisphenols against tubercle bacilli. 
It was found to be inhibitory at a concen- 
tration of 0.24 mg. %. 

Ziegler and Jacoby”! studied the effects 
of several disinfectants on fine rubber simu- 
lating the balloon of inflatable endotracheal 
tubes including two concentrations of alco- 
hol, “detergicide” and 1:1000 Zephiran. 
They found that, if the rubber were con- 
taminated with sputum and washed with 
pHisoderm while still moist and soaked in 
the solutions, all solutions were effective ex- 
cept detergicide. When the sputum was al- 
lowed to dry, however, only boiling for 15 
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minutes was effective. These authors e1 
phasized that it was imperative to preve | 
drying of secretions and recommended tl 
use of 70% alcohol. Hexachlorophene w 
not investigated. 

Smith and Howland'® were able 
sterilize 18 out of 41 (44%) endotrache , 
tubes with 0.6% to 0.8% hexachlorophen ». 
When using 3% hexachlorophene th: 
claimed an improvement, obtaining 
(75% ) sterile endotracheal tubes out «| 
a total of 16 satisfactorily tested. Althoug : 
their results are not statistically significa: t 
they agree with McDonald et al." 

Nimeck and his colleagues" describe th: 
techniques used in the University of Alberi. 
Hospital where masks are not routinely 
decontaminated but washed only occasion - 
ally with “Germa Medica” soap which cou.- 
tains 2% hexachlorophene. Endotracheal 
tubes are first washed in Germa Medica or 
pHisohex and then soaked in 1:1000 
Zephiran solution. Using a slightly different 
technique from ours they found all of them 
contaminated and many with staphylo- 
cocci and potentially pathogenic gram- 
negative organisms including Ps. pyocyanec¢, 
They considered their findings — sufficient 
indication for changing their methods but 
did not recommend any alternative. 

Finally, a recent report from Britain'? 
concludes that boiling water or autoclaving 
should be used for the sterilization of 
aneesthetic apparatus. If the rubber is con- 
sidered delicate then soaking and rinsing 
in water at 60° to 70° C. (hotter than the 
hand can stand) is recommended. Although 
this method was not guaranteed to inacti- 
vate all pathogens it was stated that it 
would reduce them to a small number. 
These conclusions were based on exper'- 
ments with bacteria and viruses. 

Although it seems that’ anesthetic aj 
paratus is not a potent source of infectior, 
it was thought worthwhile to try out som» 
simple method of bacteriological samplin 5 
of the apparatus in present use at this hos- 
pital. This was done firstly to see what kinc 
of results we might expect from apparatu : 
cleaned by recognized methods, during «: 
period when the average number of in- 
fections per month occurring in the hospita! 
was reasonably steady and was not higl 
Using such figures we could see if th: 
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standard of cleaning was maintained and 
elso would be ready to compare new 
iethods of cleaning with those in present 
se, 
This paper contains the results of apply- 
iig such simple methods. 


MATERIALS AND METHODS 


All tests were carried out on clean equip- 

‘ent ready for use in the operating rooms 
lLetween May and December 1959. 

The operating room floor where the 
riachines were situated had been newly 
Luilt and elaborate precautions had been 
i stituted to maintain sterility in them. The 
1iachines were stored ordinarily in the non- 
<cerile area until required for use when 
tiey were wheeled into the sterile area. 

We visited the operating room in the 
« fternoons after operations had ceased. Such 
1iachines as had been cleaned were 
sampled, Each time an attempt was made 
to sample those machines that had not pre- 
viously been tested. In this way 14 machines 
were sampled once, five were tested twice 
and two were tested on three occasions. On 
six occasions breathing bags were tested 
alone—the remainder of the time, bags and 
apparatus were tested at the same time. On 
four occasions breathing bags had been left 
on the machine as they had been used with 
non rebreathing valves and had not been 
cleaned. The results obtained from these 
were similar to the others and so are not 
considered separately. Thus, the total num- 
ber of occasions on which machines were 
tested was 23. 

A note was made of the time that had 
elapsed between cleaning and sampling and 
of the date on which sampling took place. 
Neither of these affected the results and 
so are not considered further. 


CLEANING OF ANASTHETIC APPARATUS 


All pieces of apparatus were first rinsed 
in hot water, then Germa Medica liquid 
soap (0.2% hexachlorophene in soap) was 
poured all over them and rubbed by hand. 
Then the pieces of apparatus were rinsed in 
hot water until the rinsing water was quite 
clear. 

After this procedure the pieces of ap- 
paratus were allowed to drain and dry by 
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themselves. The endotracheal tube, the con- 
necting joint for the endotracheal tube, and 
airway were then soaked in 1:1000 Zephiran 
(benzalkonium chloride). Any piece of 
apparatus other than the ones listed which 
became unusually covered with secretions or 
which had been used with a heavily in- 
fected patient was also soaked in Zephiran 
for half an hour. 

After cleaning, masks, breathing tubes, 
breathing bags, and Y-connectors were 
assembled and left in place on the machine. 
Endotracheal tubes, airways and _ suction 
catheters were either covered with gauze or 
latterly placed in a plastic bag on top of 
the machine. The plastic bag was not 
cleaned. Laryngoscopes were in addition 
wiped with a cloth soaked in ether and 
then placed in leather bags, which were not 
cleaned, and put in the drawer of the 
apparatus. The connecting joint for the 
endotracheal tube was kept in the drawer 
of the aneesthetic machine. 


SAMPLING METHOD 


(a) Swabs. — Commercially prepared 
(Curity or Johnson & Johnson) swabs were 
marked on one side of the applicator stick 
so that they could be rolled one complete 
revolution on a surface. It was found that 
swabs could be made to come into contact 
with an area from about 1.2 cm. to about 
3.3 cm. in length by about 1.0 cm. in width. 
On the whole, Curity swabs were larger 
and more consistent than those of Johnson 
& Johnson. However, this variability did not 
turn out to be a critical factor in our 
investigation. 

The swabs were sterilized and were 
rolled (without moistening) one complete 
revolution on the different pieces of anzs- 
thetic apparatus listed in Tables I, II and 
III. They were then rolled similarly on a 
bloed agar plate. The plates were incubated 
overnight at 37° C. and the number of 
colonies counted. If the colonies were so 
confluent as to be uncountable an estimate 
was made of the number present. 

After the swabs had been rolled on 
the blood agar plates they were cut off so 
that the cotton wool end fell into thiogly- 
collate broth. The broths were incubated 
from 44 to 48 hours and then streaked on 
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TABLE 


Apparatus tested 


Mouth. 
Nose..... 


Mask rim 


Airwayt ee ee 
Endotracheal tubest No. 1.. 

Os Ze 
Laryngoscope bik Sis 
Endotracheal connectory7.. . 
Suction catheter. . 


Tobals.. .. 


Vol. 3 


I.—AN@&STHETIC APPARATUS: RESULTS OF ROLL-Swass* 


Average 
organisms 
per swab 
0. 
0. 


Unsterile Total 
swabs — organisms 


Total 
swabs 
15 6 
15 10 
14 5 0. 
16 11 0 
16 0. 
17 0. 


NRO UPA 


17 3 0. 
9 0 0. 


~ 
> 


119 24 (20%) 0.4 


*Swabs rolled about a horizontal axis first in-contact with apparatus being sampled and then in conta 't 


with a blood agar plate. Soaked in Zephiran. 
blood agar plates. These were incubated 
overnight and organisms were identified by 
their colonial appearance. Staph, pyogenes 
was identified by subculturing on phenol- 
phthalein phosphate plates? and those gram- 
negative bacilli fermenting lactose on des- 
oxycholate agar (Difco) plates were de- 
scribed as coliform organisms. Ps. pyo- 
cyanea was identified by colonial appear- 
ance and the production of characteristic 
odour and green pigment. Other organisms 
identified by cultural characteristics and 
staining were B. subtilis and various cocci 
other than Staph. pyogenes. 

(b) Breathing bags.—Ten millilitres of 
sterile saline was poured into a breathing 
bag and theroughly moved around within it. 
The fluid was then returned to the sterile 
bottle. One millilitre of the saline washing 
was then added to about 10 ml. of warm 
molten agar, mixed thoroughly and poured 
into a Petri dish, allowed to solidify and 
then incubated at 37° C. The remainder 
of the saline wash was stored in the re- 
frigerator. The following day the number 
of colonies was counted in the pour-plate. 
If there were more than ten colonies, serial 
tenfold dilutions were made from the stored 
saline wash and pour-plates prepared from 


them. In this way an estimate was obtained 
of the number of organisms in one millilitr«. 
No attempt was made to identify organism;, 
although it was noticed, on account of the 
presence of diffusible green pigment, thut 
Ps. pyocyanea was present on several occi- 
sions. 


RESULTS 

The results of the “roll-swabs” are shown 
in Tables I and II. Table I shows that none 
of the pieces of apparatus listed (the masks, 
airways, endotracheal tubes, laryngoscopes, 
connectors, and catheters) yielded swabs 
with an uncountable number of organisms 
and, in fact, 80% of the swabs thus ob- 
tained were sterile. On the average there 
were 0.4 organisms per swab. Table II 
shows the results with the Y-connectors and 
the breathing tubes which yielded a rela- 
tively Jarger number of unsterile swabs. The 
breathing tube seemed to be the most con- 
taminated. Taking both pieces of apparatus 
together, 64% yielded sterile swabs al- 
though over half of those growing organ- 
isms yielded uncountable numbers, The 
estimated average numbers of organisms 
per swab show a very much higher lev» 
than the apparatus listed in Table I. 


TABLE II.—AnastHETIC APPARATUS: RESULTS OF ROLL-SwaBs* 


Unsterile 
swabs 


Total 
swabs 
17 5 
16 7 


Y-connector....... 
Breathing tube. . . 


Totals. . 33 


uncountable 
organisms 


12 (36%) 


Estimated 
total 
organisms 


Average 
organisms 
per swab 


Swabs with 
Countable 
organisms 


68 4.0 


] 18 
394 24.6 


6 4 


7 462 


14.0 


*Swabs rolled about a horizontal axis first in contact with apparatus being sampled and then in co - 


tact with a blood agar plate. 
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TABLE II].—AN@&sSTHETIC 


Total 


A »paratus swabs 


Mask rim Mouth... 1 
Nose.... lt 

Pe ROME ranted Sen atolg eihaae eis 6B aleR ss 1 
E idotracheal tubest No. 1......... i 
No. 2.. L: 

: ryngoscope 16 
I. idotracheal connectort.. 1 
Si ction catheter. . Be beta Teed 8 
1 GO ag sic sk oo ie tke Riki LEK 14 
B eathing tube. . . 13 


6 


‘Fotal...... 137 


*B. subtilis and cocci other than Staph. pyogenes. 


Table III shows the resuits of culturing 
the swabs in broth. Using this method two- 
thirds of all swabs were sterile. Most un- 
s-erile swabs yielded miscellaneous organ- 
isms of little pathogenic importance and 
ayart from three swabs yielding Staph. 
pyogenes the only pieces of apparatus with 
potentially pathogenic organisms, in the 
shape of Ps. pyocyanea and coliforms, were 
Y-connectors and breathing tubes. 

Table IV shows the results of the tests 
on the breathing bags—the great variability 

the results is to be noted ranging from 
no organisms to eight million per ml. How- 
ever, five breathing bags, or 22%, were 
sterile by our testing method. Twelve 
breathing bags, more than half of the total, 
gave a total of 2.7 organisms per ml. 
less. Among the larger counts it was noted 
that on four occasions Ps. pyocyanea was 
associated with the highest—ranging from 
5330 per ml. to more than 8 million. 


Discussion 

The results we have obtained agree fairly 
well with those of other workers when dif- 
ferent techniques are taken into considera- 
tion. The percentage of sterile swabs ob- 
tained by us (64%-80% ) is of the same 
order as that obtained by Gross® and Smith 
and Howland!® but somewhat smaller than 
that reported by Livingstone et al.® These 
last workers, however, were using a formal- 
dehyde alcohol solution. Our bacterial 
counts did not exceed 2.7/ml. of washing 
Huid in half the breathing bags, whereas 
Joseph* records counts of from 100 to 
890/ml. Also Ziegler and Jacoby”! record 


Unsterile 
swabs 
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APPARATUS: SWABS CULTURED IN Brotu 


Swabs with 


“Sta oh. 
pyogenes 


Ps. 


pyocyanea Coliforms Others® 


0 0 oO 5 
1 0 6 
0 0 0 
0 0 5 
0 0 

0 

0 

0 


< 


4 


DH DONT CrO NTO 


42 6 
*Soaked in Zephiran. 


counts of 3000 and 24,000 using a different 
method; however, bacteria are obviouslv 
numerous in their investigation. It is of 
interest to note that, although our results 
were similar to those of other workers, 0.2% 
hexachlorophene was used instead of the 
recommended 3%. The hexachlorophene 
was used however in conjunction with 
Zephiran on three pieces of apparatus; most 
other workers have used either one or the 
other. 

Pieces of equipment giving the highest 
counts are Y-connectors, breathing tubes 
and breathing bags. While we have no evi- 
TABLE IV.—Anastuetic Apparatus: BacTERIAL 
Counts ON BREATHING BaGs 
Bacteria 
per ml. of 
washing 

fluid 
x 108 
x 10+ 


Test 

Anesthetic machine number 
i2 
li 


x 10° 
x 108 


me WODNINDOO 


x 104 


ama 


‘Non rebaes vidiinesy nies used. 
2Ps. pyocyanea isolated. 
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dence that infections are caused by anzs- 
thetic apparatus it would be reassuring to 
have bacterial counts as small as possible 
provided that cost of achieving them in 
time or money is not prohibitive. Mask 
mounts are entirely of metal and could be 
treated with heat in the form of boiling 
or autoclaving quite easily. Breathing bags 
and breathing tubes are more delicate to 
handle. Perhaps spare bags and tubes could 
be used to allow longer contact for anti- 
septic solutions. Thorough rinsing in cold 
water, followed by thorough rinsing with 
a soap or detergent in warm water and then 
rinsing again in very hot water would be 
the first stage. This could be followed up 
by irrigation with a disinfectant solution 
such as Zephiran 1:1000. Autoclaving or 
boiling would however be methods of 
choice for disinfection. 

One point is of considerable importance, 
namely that fresh solutions of Zephiran 
should be used. The dangers have been 
pointed out by Plotkin and Austrian'! who 
described 40 cases of bacteraemia with at 
least one death from Ps. pyocyanea follow- 
ing the use of materials stored in a cationic 
surface active agent which apparently al- 
lowed the organisms to live or survive in it. 
Ps. pyocyanea is a very resistant organism 
and has also been found in the lubricating 
agents used by anesthetists. 

It would be useful here to summarize 
what appear to be the important points of 
cleaning anzsthetic apparatus. 

(a) Do not allow discharges or exudates 
from patients to dry on pieces of apparatus. 

(b) First rinse with cold water to avoid 
coagulation of proteins. 

(c) Clean well with brushing and an eff- 
cient detergent—here it would be better to 
choose a substance for its detergent action 
rather than its disinfectant action. 

(d) Rinse well with as many changes of 
as hot water as is possible. 

(e) Disinfect in one of the following 
ways:— 

1. Where possible wrap and then auto- 
clave all apparatus. Robertson!’ has advo- 
cated that all intratracheal tubes should 
be autoclaved. 

2. If autoclaving is impossible boiling 
should be substituted but this method does 
not have the reliability of autoclaving nor 
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can the pieces of apparatus be wrapp: d 
under sterile conditions. 

3. If the patient on which the apparat is 
was used was not particularly contaminat: d 
and neither sporing organisms nor tuberc e 
bacilli are suspected, and autoclaving >r 
boiling are not possible, treatment with o: e 
or more of 1:1000 Zephiran (benzalkoniu n 
chloride) or 3% hexachlorophene, in son e 
form or other, or 70% alcohol should |:e 
used. The disinfectant treatment should Je 
carried out for an adequate length of tin e, 
at least one hour. The antiseptic solutio.s 
should always be fresh. 

4. If autoclaving or boiling are not pcs- 
sible and the case is “dirty” or tubercle 
bacilli or sporing organisms are suspect«d 
then a formalin-alcohol solution should le 
used. The apparatus should be thoroughly 
and carefully rinsed afterwards to avoid 
the transfer of formalin to a patient's skin, 

The ideal method would undoubtedly be 
to-use only sterile wrapped anesthetic ap- 
paratus—this would require the purchase of 
extra sets of apparatus so that while some 
is being sterilized there is some available 
for use. An objection to this procedure is 
that the life of rubber anesthetic equip- 
ment is shortened by autoclaving. This ob- 
jection, however, can be reduced to its 
proper perspective by comparing the im- 
portance of the life of the rubber and the 
life of the patient. 

Although not in general use vet ethylene 
oxide sterilization of anesthetic apparatus 
is feasible. It is, however, very expensive 
and extremely slow for not only is the 
sterilization cycle long, but rubber absor)s 
ethylene oxide and has to be allowed to air 
for 24 hours before use to avoid the vesicant 
action of the gas released from rubber. 

Some attention should perhaps be given 
to iodophors for the disinfection of anzs- 
thetic apparatus. These substances are mi<¢- 
tures of iodine and surface-active agen:s 
and are alleged to kill vegetable organism ;, 
tubercle bacilli, viruses and spore formir g 
organisms. They are reputed to be nea 
irritating to human tissues.® They are pa e 
yellow or brown solutions which lose the r 
colour at the same time as their antiba > 
terial efficacy. A full description of the r 
properties may be found in the text-bock 
by Reddish."* 
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SUMMARY 


Bacteriological tests on pieces of anzs- 
thetic equipment were carried out on 23 
o:casions after the standard method of 
c eaning presently in use in the Winnipeg 
C eneral Hospital. 

One set of tests consisted of estimating 
t)e number of organisms on an area covered 
by one complete revolution of a standard 
s'vab. A total of 152 swabs were examined 
it this way. From 60% to 80% of swabs 
sowed no organisms. Mask mounts and 
b-eathing tubes were the most heavily 
contaminated. Three swabs out of 137 
(2%) contained Staph. pyogenes. Except 
for these, if the mask mounts and breathing 
tibes are excluded, apparatus was con- 
taminated only with non pathogenic bac- 
teria. Nine out of 27 swabs (33%) from 
mask mounts and breathing tubes were 
comtaminated with gram-negative bacilli, 
including Ps. pyocyanea. 

Another set of tests consisted in washing 
the inside of breathing bags with 10 ml. 
of saline and then performing § bacterial 
counts on them. Counts ranged from zero 
to more than 8,000,000 organisms per ml. 
Over half (12/23) yielded counts of 2.7 
organisms per ml. or less. The presence of 
Ps. pyocyanea was noted on four occasions. 

Our results are comparable with reports 
found in the literature which is reviewed. 


Certain general recommendations are made 


concerning the cleaning of anzesthetic ap- 
paratus. The possibility of using ethylene 
oxide sterilization and iodophors is dis- 
cussed. 
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Endo- 


infection, 


RESUME 


L’attention des médecins est attirée sur la 
possibilité de contamination microbienne par 
léquipement anesthésique; une revue de la lit- 
térature publiée a ce sujet est donnée dans le 
texte. 

Les auteurs décrivent ensuite leurs expériences 
personnelles. Des piéces d’appareils 4 anesthésie 
furent examinées au point de vue bactériologique 
dans 23 occasions, avant ou aprés le nettoyage de 
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routine institué dans l’hépital; ce nettoyage se 
fait par rincage dans l’eau chaude, puis lavage 
dans un savon liquide spécial; les tubes endo- 
trachéaux sont désinfectés au Zéphyran. 


Les méthodes de prélévement bactériologique 
sont ensuite données; prélévement par porte-coton 
stériles, lavage des sacs respiratoires avec 10 ml. 
de solution physiologique stérile, puis mise en 
culture. Les résultats sont présentés sous forme 
de tableaux. Les piéces d’équipement qui mon- 
trérent la plus forte contamination furent: les 
tubes et les sacs respiratoires et les tubes de 
connexion en Y. 


PERIPHERAL FACIAL PALSY, pathology and 
surgery. Karsten Kettel, Chief Surgeon, Depart- 
ment of Otolaryngology, Frederiksborg Central 
Hospital, Hillerod, Denmark. With a foreword 
by Terence Cawthorne, F.R.C.S., England. 341 
pp. Illust. Charles C Thomas, Springfield, II1.; 
The Ryerson Press, Toronto, 1959. $23.50. 


This monograph, by the Chief of the De- 
partment of Otorhinolaryngology at Frederiks- 
borg, Denmark, centres upon the problem of 
surgical decompression, suture or grafting of 


the facial nerve in a variety of conditions of 
differing etiology but all associated with peri- 
pheral facial palsy. It is based on the author’s 
experience over a period of 20 years with a 
series of 311 patients. 

He sets out the aim of his book to establish 


indications for surgical intervention upon 
the facial nerve and to present the results 
obtained by nerve repair, to stress important 
points from the clinical and surgical aspects 
in improving the results, and to describe the 
operative findings in the light of the etiology 
and _ pathogenesis of peripheral facial palsy. 

The author first reviews the anatomy and 
physiology of the facial nerve from the litera- 
ture, with a section on degeneration and re- 
generation of nerves in which he uses the 
clinical classification of Seddon. Operative 
methods are treated in considerable detail and 
illustrated with a number of color reproduc- 
tions. 

The author performed decompression in 136 
patients with Bell’s palsy and reviews the 
results based on his personal examination of 
almost all of the cases. He advocates de- 
compression as an emergency operation if 
the palsy is accompanied by severe pain, if 
there are no signs of return of function within 
two months after the onset, and in cases of 
incomplete spontaneous recovery, and in re- 
lapsing palsy. 

Surgical decompression of the nerve in the 
Fallopian canal is also advocated in Melkers- 
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A la suite de cette étude, un certain nombre « e 
recommandations sont faites; il faut éviter « e 
laisser venir les exsudats en contact avec l’appar: i] 
anesthésique, et si cela se produit il faut nettoy +r 
au plus vite; les premiers ringages doivent étre fa ts 
a Yeau froide, ’eau chaude coagulant les pr 
téines; nettoyer a la brosse; toutes les fois q 
cela est possible, passer 4 l’autoclave. Il deviendr: 
maintenant possible de stériliser tout Tappar: i 
par l’oxyde d’éthyléne ou des substances du gen 
“jodophores”. Ces méthodes endommagent pei 
étre légérement les parties de caoutchouc, m: 
la vie d’une piéce de caoutchouc est bien p 
de chose en comparaison de la vie du_ patie: ¢. 


son’s syndrome in which facial palsy is 
accompanied by oedema of the face and some- 
times associated with furrowing of the tongue. 
He no longer advocates decompression of the 
facial nerve for hemifacial spasm. 

There are interesting sections on facial palsy 
associated with tumours, herpes zoster and as 
a complication of surgical intervention or 
after fractures of the petrous bone. The results 
of decompression are presented for these 
various conditions. The final chapter reviews 
the results of nerve grafting and nerve suture 
in 78 cases. The author reports a clinically 
satisfactory result in 57 of 63 patients in which 
grafting of the facial nerve in the canal was 
performed. 

Dr. Kettel discusses frankly some of the 
uncertainties in the diagnosis and selection of 
cases for surgical treatment. The role of elec- 
tromyography and electrical diagnosis is re- 
viewed but the author presents few specific 
findings from his own cases. The immediat: 
partial improvement in the postoperative 
period following decompression of the faci: 
nerve is strikingly similar to that seen after 
decompression of the median nerve in the 
carpal tunnel or the ulnar nerve in the cubit: 
tunnel. The physiological basis of this rapi: 
recovery after chronic partial palsy remaits 
to be explained. ’ 

The book is handsomely published, with 
bibliography of 650 references and numerovs 
illustrations of patients before and after su 
gical procedures on the facial nerve. Ths 
reader found only a few typographical error . 
Partly because of the author’s method of part 
tion of the subject there is a certain amount « 
repetition of material but as Mr. Terenc 
Cawthorne writes in the foreword, “Dr. Kett: 
has made a great contribution to our know 
edge of facial palsy”, and the reviewer woul! 
agree with him that “his monograph will soo 
be found on the bookshelf of every one who 
interested in the subject.” 
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CHANGES IN BILIARY OBSTRUCTION 


EXPERIMENTAL SURGERY 


MORPHOLOGICAL CHANGES IN THE LIVER AND BILIARY TRACT 
OF DOGS WITH PARTIAL BILIARY OBSTRUCTION* 


A. C. RITCHIE, M.B., F. G. MURPHY, M.D., D. R. WEBSTER, M.D. and 
STANLEY C. SKORYNA, M.D., Monertal 


COMPLETE, unrelieved obstruction of the 
common bile duct leads to severe liver 
camage, and to death, so that indication 
for surgical intervention is indisputable. 
¢everal writers have described the morpho- 
logical changes found in the liver and 
tiliary tract of patients with severe extra- 
lepatic biliary obstruction, and have dis- 
cussed chemical abnormalities noted in the 
1 lood.®: 1” 1°. 13.15 There have been many 
«xperimental studies of the effect of com- 
ylete obstruction of the common bile duct 
(n the liver and biliary system of animals. 
“he earlier experimental work is reviewed 
ia detail by Cameron and Oakley,” and 
umong more recent papers on experiment- 
ally induced complete obstruction of the 
bile duct are those of Koch-Weser et al.® 
MacGregor,’ Trams and Symeonidis’ and 
Cameron, et al.' Much less attention has 
been paid to the effects of partial obstruc- 
tion of the extrahepatic biliary tree, even 
though partial obstruction is more common 
than complete, and experimental studies 
of partial biliary obstruction have been few. 
Wangensteen et al.‘ reported the production 
of biliary concrements in various animals 
with an incomplete stricture of the common 
duct; Jacques and McAdams? described the 
morphological changes found in the liver of 
rats with partial obstruction of the common 
bile duct; Cole et al.* found chronic cho- 
lecystitis in dogs with partial occlusion of 
the cystic duct; and we have reported 
elsewhere the chemical changes which 
occurred in the blood of dogs with partial 
obstruction of the common bile duct.? The 
present paper describes the morphological 
findings in these dogs, and discusses their 
significance. 


“From the Departments of Pathology and Experi- 
mental Surgery, McGill University, and the De- 
partments of Surgery, Royal Victoria Hospital and 
St. Mary’s Memorial Hospital, Montreal. 
Supported by a Grant-in-Aid from the National 
Research Council of Canada (MBT 755). 


METHODS 


Adult mongrel dogs weighing 18 to 52 lb. 
were used. Intravenous sodium thiopental 
anesthesia was used for all operations. 
After the dog was suitably prepared, a right 
paramedian laparotomy was _ performed. 
The common bile duct was identified, and 
its distal part freed by blunt dissection 
down to its entry into the duodenum. A 
steel] probe 2 mm. in diameter was laid 
alongside the common bile duct, and a 
suture of medium cotton tied round the 
duct and the probe, as near as possible to 
the choledocho-duodenal junction. The 
probe was then removed gently. In some of 
the dogs, a cholecystectomy was also per- 
formed. The abdomen was closed without 
a drain. 

In 22 of the dogs in which a satisfactory 
degree of partial obstruction of the bile 
duct was achieved, satisfactory histological 
preparations were available. Six of the dogs 
died of operative complications or dis- 
temper within seven weeks of operation 
and therefore were excluded from the 
series. The other 16, six of which had un- 
dergone cholecystectomy, were sacrificed 
at intervals from 12 to 32 weeks after 
operation. 

Gross FINDINGS 

The part of the external biliary tree 
proximal to the constricting suture became 
markedly dilated. The dilatation was evi- 
dent in dogs dying as early as three weeks 
after ligation, and was much more marked 
in dogs surviving for a longer time. In some 
dogs, the ducts became four or five times 
normal size. In the 12 dogs which survived 
more than three weeks and still had their 
gall bladder in situ, this organ shared in the 
dilatation. The bile retained its usual ap- 
pearance, but in 15 dogs, 10 of which had 
undergone cholecystectomy, biliary con- 
crements were found. 

Because of the variation in weight of 
the animals, liver weights were considered 
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Fig. 1.—Gall bladder mucosa showing minimal chronic inflammation (H & E x 100). 


to be of no significance. Grossly, the livers 
appeared somewhat enlarged as evidenced 
by rounding of the liver edge and increased 
capsular tension. Except in the two dogs 
with cirrhosis, the surface of the livers re- 
mained smooth and the organs showed no 
macroscopic abnormality on section. 


HistOPATHOLOGICAL OBSERVATIONS 

Although the dogs were killed from 12 
to 32 weeks after the imposition of the 
constricting suture, the histological changes 
seen in the common ducts and gall bladders 
were similar in all specimens examined. 
The gall bladders had a mucus-secreting, 
folded mucosa which showed a _ mild 
chronic inflammation, with a small number 
of lymphocytes scattered through the mu- 
cosal folds and occasionally some oedema 
of the folds (Fig. 1). The mucosa of the 
common ducts was also made up of mucus- 
secreting cells. Although usually flat, it was 
occasionally folded, as was the mucosa of 
the gallbladder, and also showed a mild 


chronic inflammation with lymphocytes 
scattered through the mucosal folds. The 
degree of inflammation above and below 
the constricted suture was identical. The 
constricting suture itself was seen in speci 
mens from 13 dogs. It lay in the fat outsid 
the wall of the common duct except in one 
dog in which it had ulcerated into the 
lumen of the duct. There was a moderate 
foreign body giant cell reaction around the 
suture, but little or no fibrosis (Fig. 2) 

The principal microscopical abnormali 
ties detected in the livers ‘are summarized 
in Table I. It is evident that apart from 
the nodules in the sinusoids, and perhap 
the proliferation of bile ducts, no change i 
present with any regularity. Indeed, mam 
dogs showed no histological abnormalit 
at all, except for the nodules in the sinus: 
oids. These nodules were small conglomer- 
ates of cells which distended but did no: 
disrupt a sinusoid (Fig. 3). The cell; 
had irregular, hyperchromatic nuclei an 
eosinophilic cytoplasm. Occasionally, the 
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Fig. 2.—Common bile duct, showing the constricting suture (H & E x 35). 


contained pigment. In a few instances, the 
aggregates were looser, and the cells ap- 
peared to be of the Kupffer variety. In 
no instance was hepatocellular damage 
associated with the nodules. The nodules 
were scattered irregularly throughout the 


TABLE I. 


Survival Cholecyst- Bile duct 


ectomy 


Dog 
number (weeks) 


12 Yes + +b 
13 No — 
14 Yes a 
14 No 4 


14 No 
14 Yes 
15 No 

No 


No 
No 
No 
Yes 


Yes 
Yes 
No 
No 


proliferation Cirrhosis 


liver, and were uncommon, no section con- 
taining more than a few. They were found 
in 12 of the 16 dogs surviving ligation for 
more than 12 weeks. 

Seven of the 16 dogs which survived the 
ligation for 12 weeks or more showed a 


SumMARY OF MicroscopicaL FINDINGS 


Bile 
plugging 


Nodules 
in sinusoids 


Concentric 
fibrosis 


+ 


Centrilobular 
necrosis 


++++ + 


+/++ ++++ 
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Fig. 3.—Nodules of cells distending a sinusoid 
(H&E x 400). 


marked proliferation of the intrahepatic 
bile ducts. In each case, only part of the 
liver showed the proliferation. In five of 
the seven dogs, the newly formed ducts 
supported by a minimum of stroma ex- 
tended from the portal tracts as if to join 
adjacent tracts, though in most cases they 
reached only one-third or one-half of the 
way. In the other two there was true cir- 
rhosis, with fine fibrous bands containing 
the proliferating ducts joining adjacent 
tracts (Fig. 4). Another abnormality was 
detected in three dogs where some of the 
portal tracts were enlarged three to four 
times by what seemed to be coarse col- 
lagenous tissue arranged in a more or less 
concentric manner (Fig. 5). In the affected 
tracts, the bile ducts were slightly dilated, 
with columnar epithelium, and the portal 
veins were widely dilated. Once again, only 
part of each liver was affected. 

There was no evidence of an important 
cholangitis in any dog. In all animals, many 
of the portal tracts contained moderate 
numbers of round cells, but only in dog 
No. 21 were these numerous. Polymorpho- 
nuclear leukocytes were rare except in dogs 
Nos. 21 and 22, and even in these animals 
were not so numerous as to suggest a 
significant infection. 

In dog No. 22, there were, in addition 


Vol. 


to the cirrhosis, small foci of hepatocellulz - 
necrosis without inflammatory reaction. 
this animal be excepted, the only hepat: - 
cellular necrosis found was the rather e: - 
tensive centrilobular necrosis seen in fov : 
dogs which died of distemper early in th 
experiment and therefore were exclude 
from this series. Evidence of bile stasis wa 
also uncommon. Bile plugs were found i 
only two animals, and even in these wer 
few, and were found only in the centr’ 
lobular region. These two dogs also showe 
pigment, presumably bile, in some of th 
liver cells and Kupffer cells of the centr. 
lobular region. Similar pigment was seen i 
the liver cells and Kupffer cells of th: 
centrilobular region in dog No. 8. 

The removal of the gall bladder did no. 
seem to modify the severity of the histo 
logical changes found in the liver, or thei: 
frequency. Six of the 16 (38% ) dogs under- 
went cholecystectomy. Of these, the gall 
bladder was removed in three of seven 
(43%) which showed proliferation of the 
intrahepatic bile ducts, one of the two 
(50% ) with cirrhosis, and four of the 12 
(33% ) with nodules in the sinusoids. 


DIscussION 


In commenting on _ the histological 
changes produced in the liver and external 
biliary tract in these dogs with experiment 
ally induced partial obstruction of the com- 
mon bile duct, it is first necessary to empha 
size that different species react to biliary 
obstruction in different ways. For example, 
as is shown in the review of Cameron and 
Oakley,” extensive liver necrosis is striking 
in rats, guinea pigs and rabbits, though 
uncommon in dogs as it is in man, Con- 
siderable caution must therefore be exer- 
cised in comparing the findings in dogs 
with partial biliary obstruction with thos: 
of other species. Care must also be taken 
to distinguish between complete and ir 
complete obstruction. 

In general, changes seen in the livers c° 
the dogs with partial obstruction of the bil : 
duct were similar to those reported in dog : 
with complete obstruction.? There was prc- 
liferation of the bile ducts, sometime: 
fibrosis of the liver, but little evidence c° 
biliary stasis. Considerable variation in th 
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Fig. 4.—Liver showing early cirrhosis (H & E x 35). 


severity of changes in different dogs is 
noteworthy. Several dogs retained livers 
which were almost normal histologically, 
while others developed quite severe hepatic 
damage. Reasons for this variation are not 
clear. It might be that the degree of ob- 
struction varied in different dogs, or that 
in some the liver was more easily damaged 
by partial biliary obstruction. In this ex- 
periment there was no question of variation 
in the site of obstruction (which was an 
important factor in another series®) and 
cholangitis did not seem an important 
factor. It should also be noted that in any 
one dog the severity of hepatic damage 
varied from one part of the liver to another. 
If the findings in dogs are compared with 
those in human patients with extrahepatic 
biliary obstruction, several similarities ap- 
pear.*: 1°: 12, 18,15 Tn both there may be pro- 
liferation of bile ducts, or even cirrhosis; 
in both, bile plugging may be slight or 
absent; in neither is there extensive necrosis 
of the liver such as follows extrahepatic 


obstruction of the bile duct in several 
species; and in both, the degree of these 
various changes varies from one part of the 
liver to another, and from case to case. But 
there are also some important differences. 
In particular, the small foci of hepatocellu- 
lar necrosis common in human patients 
with biliary obstruction were rarely found 
in the dog. 

It should be noted that the expression 
“biliary stasis” does not describe accurately 
the condition existing in dogs with partial 
biliary obstruction. “Stasis” implies stag- 
nation or stoppage. In most of the dogs 
with partial biliary obstruction the flow of 
bile may have been slowed, but it was not 
stopped or stagnant. The way in which 
partial obstruction produced hepatic dam- 
age in the dogs is not clear. Among possible 
mechanisms are an increase in the pressure 
of bile in the canaliculi and bile ducts, 
with damage to the liver cells and perhaps 
to the smallest bile ducts;!! an increase in 
the concentration of bile salts due to slow- 
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Fig. 5.—Concentric fibrosis of a portal tract 
(H&E x50). 


ing or sludging of the bile, with irritation 
of the liver cells; or perhaps a lowering 
of oxygen tension due to a secondary reduc- 
tion of blood flow in the sinusoids or to 
some effect on the extrahepatic afferent 
vessels at the site of obstruction.! Such a 
mechanism would, of course, have to ex- 
plain also the biochemical changes noted 
in dogs, and described in a previous paper,° 
an early elevation in the serum alkaline 
phosphatase concentration with a subse- 
quent return to normal, an early elevation 
in the serum bilirubin concentration with 
a subsequent return to normal, an early 
elevation in the serum globulin level and a 
later fall in the serum albumin level, and 
a late fall in the serum cholesterol concen- 
tration. Return to normal of the serum 
alkaline phosphatase and serum bilirubin 
concentrations suggests that some homee- 
ostatic mechanism exists which is able 
to limit or modify the hepatic damage 
caused by partial biliary obstruction; the 
later fall of the serum albumin and serum 
cholesterol concentrations shows that this 
mechanism is insufficient to give complete 
protection. 


SUMMARY 


A satisfactory partial obstruction of the 


Vol. 


common bile duct was induced expe: 
mentally in 16 dogs. In six animals, ch 
lecystectomy was performed at the sar : 
time. The dogs were killed from 12 to 
weeks after obstruction. The absence of t! 
gall bladder did not modify the frequen 
or severity of the morphological chang 
noted. The extrahepatic biliary tract grad - 
ally became dilated to four or five times : 
normal size. Its mucosa showed a mil 
chronic inflammation. Concretions we 
found in the bile of 10 dogs. The live 
showed little change macroscopically, « 
cept in two dogs which had cirrhos: . 
Seven dogs showed a proliferation of t! . 
bile ducts, though only in part of the live «. 
In two of these, true cirrhosis was presen:. 
Three dogs showed a concentric fibros:s 
of some biliary tracts. Bile stasis was noted 
in only two dogs, and was never of more 
than minor degree. Hepatocellular necrosis 
was seen in only one dog, a dog with cir- 
rhosis showing small foci of necrosis with- 
out inflammatory reaction. Twelve of the 
16 dogs showed occasional clumps of cells, 
perhaps Kupffer cells, which filled and 
dilated a sinusoid. 
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ARTERIOVENOUS FISTULA OF 
THE KIDNEY 


Scheifley and his colleagues (Circulation, 19: 
622, 1959) report three cases of renal arterio- 
venous fistula. Outstanding clinical features 
were hypertension and myocardial insufficiency 
which contrast markedly with those of the 
usual peripheral arteriovenous fistula. In every 
case in which these features were recorded, 
dramatic relief of heart failure and of lowered 
reserve followed corrective operation. Relief 
of hypertension also followed the operation. 

Clinically, a loud, diffuse, continuous bruit 
was invariably present. Preoperative and post- 
operative catheterization and indicator-dilution 
studies, angiography and aortography are the 
diagnostic measures emphasized in these three 
cases. Arterialization of blood in the vena cava, 
greatly increased cardiac output, and markedly 
shortened recirculation times of the dye were 
found. Excretory urograms were abnormal. The 
mechanism producing hypertension appears re- 
lated to the loss of pressure, decrease in flow, 


CHANGES IN BILIAKY OBSTRUCTION 


RESUME 

Cet article décrit les trouvailles et les consta- 
tations anormales faites sur le tractus biliaire et 
le parenchyme hépatique de chiens d’expérience 
ayant subi une obstruction partielle des voies 
biliaires. 

Vingt-deux chiens batards furent employés; 
six d’entre eux moururent rapidement et furent 
éliminés de cette série. Les 16 survivants furent 
sacrifiés aprés des périodes post-opératoires de 12 
a 32 semaines. 

Macroscopiquement, on trouva une dilatation de 
Yarbre biliaire, atteignant un diamétre parfois 
quatre a cinq fois supérieur au diamétre normal. 
Souvent des concrétions biliaires s’étaient formées. 
La présence ou l’absence (chez les animaux cho- 
lecystectomisés ) de la vésicule biliaire ne changeait 
rien a ce tableau. Le foie lui-méme était générale- 
ment hypertrophié; sa surface restait cependant 
lisse et il ne montrait rien de notable a la section. 

Histologiquement, les résultats de la stricture 
biliaire furent constants. Les muqueuses des voies 
biliaires et de la vésicule étaient en inflammation 
chronique légére; au niveau de la stricture une 
réaction 4 corps étranger avec nombreuses cellules 
géantes était visible. Dans le parenchyme hépa- 
tique, des nodules apparurent dans les sinusoides 
et un certain degré de prolifération des canaux 
biliaires se fit. Trois des animaux en expérience 
présentaient une fibrose concentrique péricanali- 
culaire; des signes de nécrose des cellules nobles 
ne furent détectés que chez un seul chien. Dans 
deux cas on trouva une légére stase biliaire. 


and loss of pulsatile character in the renal 
artery distal to the fistula, eventually resulting 
in a type of Goldblatt kidney. A vicious cycle 
of increasing hypertension followed by increas- 
ing flow through the shunt makes heart failure 
inevitable. The authors advise auscultation over 
the renal regions in patients with cardiac en- 
largement or failure of unknown causation, 
with unexplained deformities in urograms or 
with renal tumours. 


CHANGE OF ADDRESS 


Subscribers should notify the Canadian Journal 
of Surgery of their change of address two months 
before the date on which it becomes effective, 
in order that they may receive the Journal with- 
out interruption. Coupon on page 33 is for your 
convenience. 
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All communications concerning this Journal 
should be marked “Canadian Journal of 
ay and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

The Journal is published quarterly. Subscrip- 
tion is $10 per year, and starts with the Janu- 
ary 1 issue of each year. (It would be greatly 
appreciated if subscribers would please add 
bank exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 5 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation witk the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 

Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 

References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author’s name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 
name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 


A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. IIlustra- 
tions should not be rolled or folded. 


Language 

It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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FORTHCOMING MEETINGS 


THE SOUTH WESTERN ONTARIO 
SURGICAL ASSOCIATION 


The Annual Meeting of the South Western 
Cntario Surgical Association will be held on 
) ovember 16, 1960 at Victoria Hospital, Lon- 
con, Ontario. Clinical sessions will begin at 
§ a.m. 

For further information write to Dr. R. M. 
NicFarlane, Secretary, Surgery Office, Victoria 
E-ospital, London, Ontario. 


AMERICAN COLLEGE OF SURGEONS 


The 46th Annual Clinical Congress of the 
émerican College of Surgeons will be held 
i1 San Francisco, California, from October 
10 to 14, 1960. 

Doctors from all parts of the United States 
as well as from many other countries will 
attend sessions at this largest meeting of sur- 
geons. More than 1000 will take part in the 
various programs as authors of research reports, 
teachers of postgraduate courses, participants 
in panel discussions, lecturers, and operating 
surgeons in motion pictures and closed-circuit 
telecasts. 

Major addresses will be made by Dr. I. S. 
Board of 


Ravdin, Philadelphia, Chairman, 
Regents and incoming President of the College; 
Dr. Joseph Trueta, Oxford, England, who will 
speak on trauma and the living cell. Dr. 
Wendell M. Stabley, Director of the virus 
laboratory at the University of California, and 
Nobel winner in chemistry, will deliver the 


Martin Memorial Lecture, named for the 
College founder, Franklin H. Martin, on the 
subject of virus-cancer relationships. Mr. Leslie 
Philip Le Quesne, London, England, will give 
the annual Baxter Lecture, speaking on body 
fluid disturbances resulting from stomach ob- 
struction. On the final evening, October 14, 
initiates will be presented for fellowship, 
honorary fellowships will be conferred and 
officers inaugurated. 

The retiring President of the College is 
Dr. Owen H. Wangensteen, Minneapolis. 
Headquarters for the meeting will be the Civic 
Auditorium, with some sessions scheduled at 
nearby hotels. 

Dr. Leon Goldman, Professor and Chairman, 
Department of Surgery, University of Cali- 
fornia School of Medicine, Berkeley, San 
Francisco, is Chairman of the local committee 
on arrangements. 


HUMBOLDT UNIVERSITY, BERLIN 
The celebration of the 250th anniversary of 
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the Charité of the Faculty of Medicine will be 
held in Berlin from November 6 to November 
19, 1960, in connection with the 150th anni- 
versary of the Humboldt University. 

Applications for participation are to be 
directed to the Committee for the Preparation 
of the 250th anniversary of the Charité, 
Berlin N 4, Schumannstrasse 20-21, c/o Pro- 
fessor Dagobert Miiller, secretary of the 
committee. 


EIGHTH CONGRESS OF THE PAN- 

PACIFIC SURGICAL ASSOCIATION 

The Eighth Congress of the Pan-Pacific 
Surgical Association will be held in Hono- 
lulu, Hawaii, from September 27 to Octo- 
ber 5, 1960. All members of the profession 
are eligible to register and are urged to 
make arrangements as soon as possible 
if they wish to be assured of adequate 
facilities. An outstanding scientific program 
by leading surgeons promises to be of 
interest to all doctors. Ten surgical spe- 
cialty sections are held simultaneously. 
Further information and brochures may 
be obtained by writing to Dr. F. J. Pinker- 
ton, Director General of the Pan-Pacific 
Surgical Association, Suite 230, Alexander 
Young Building, Honolulu 13, Hawaii. 


FESTIVAL INTERNATIONAL 
PERMANENT DU FILM MEDICO- 
CHIRURGICAL ET SCIENTIFIQUE 


L’ouverture de la huitiéme session du 
Festival International Permanent du Film 
Médico-Chirurgical et Scientifique organisé, 
en collaboration avec la Gazette Médicale de 
France par l’Association Nationale des Méde- 
cins Cinéastes et des Cinéastes Scientifiques 
de France, aura lieu a la Faculté de Médecine 
de Paris, en novembre prochain. 

Les réalisateurs de films médico-chirurgi- 
caux ou scientifiques de format 16mm. sub- 
standard exclusivement, inédits en France, 
désirant participer 4 cette importante mani- 
festation internationale, devront adresser leurs 
ceuvres avant le 5 septembre prochain, date 
de réunion du Conseil Technique chargé de 
la sélection des films inscrits. 

Tous les envois doivent étre effectués a 
ladresse de l’Association Nationale des Méde- 
cins Cinéastes et des Cinéastes Scientifiques de 
France 23, boul. de Latour-Maubourg Paris 7e. 
Les participants étrangers ont intérét 4 faire 
acheminer leur envoi par le canal de l’Attaché 
culturel de leur Ambassade 4a Paris, via leur 
Ministére des Affaires Etrangéres. 
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BOOK REVIEWS 


(See also pages 323, 343, 346 and 356.) 


ATLAS DE TECHNIQUES CHIRURGICALES: 
Les grandes techniques: cou, thorax, abdomen, 
chirurgie pelvienne. R. Michel-Bechet. 580 pp. 
Illust, G. Doin et Cie, Paris, 1958. 25,000 fr. 


Cet Atlas est trés largement illustré et les 
exposés sont succints. I] groupe de nombreuses 
techniques dont plusieurs sont personnelles a 
auteur. Son but est de faire un bref rappel 
des différents temps opératoires. 

Ce livre, qui est d'une grande valeur, res- 
semble beaucoup a |’Atlas de techniques chi- 
rurgicales de Cutler et Zollinger qui a conru 
un grand succés aux Etats-Unis. Les techniques 
de la chirurgie abdominale y sont trés bien 
exposées et objectives. Cet Atlas a peut-étre 
Yinconvénient d’étre un peu lourd et volumi- 
neux. 


MAY AND WORTH’S MANUAL OF DISEASES 
OF THE EYE. T. Keith Kyle, Consultant Sur- 
geon and Director of the Orthoptic Department, 
High Holborn Branch, Moorfields Eye Hospital, 
Dean of the Institute of Ophthalmology and 
Civilian Consultant in Ophthalmology to the 
Royal Air Force, and A. G. Cross, Consultant 
Surgeon, City Road Branch, Moorfields Eye 
Hospital, and Civilian Consultant in Ophthal- 
mology to the Royal Navy. 12th ed. 748 pp. 
Illust. Bailliére, Tindall and Cox, London, 1959; 
The Macmillan Company of Canada Limited, 
Toronto. $7.65. 


This is the English edition of one of the best 
selling medical books of the last half century. 
It is a concise, practical and systematic oph- 
thalmic text, suitable for medical students and 
general practitioners. 

The relationship of neurology to ophthal- 
mology is emphasized. The text has been 
brought up to date and includes the most 
recent developments in therapy. There is an 
excellent chapter on tropical eye diseases and 
a very interesting and practical chapter on 
ocular neurosis. As always, the colour illustra- 
tions are excellent. 

This book is recommended to all students 
and practitioners. 


NOUVELLE PRATIQUE CHIRURGICALE IL- 
LUSTREE Fascicule XIII (New Surgical Prac- 
tice. Illustrated, Fascicle XIII). Edited by Tean 
Quénu. 276 pp. Illust. G. Doin et Cie, Paris, 
1959. 3,350 fr. 


Cet ouvrage est connu depuis de nombreuses 
années par les chirurgiens de langue frangaise 


comme manuel de_ technique chirurgicale 
publié a lintention des étudiants en chirurgie 
et des chirurgiens; il est donc un classique de la 
littérature médicale frangaise. La présentation 
actuelle ne différe guére de Touvrage qui, 
auparavant, était publié sous la direction de 
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Victor Pauchet. I] s’agit, en somme, d’un at} is 
dans lequel chaque page est un dessin an .- 
tomique représentant un temps opératoire >t 
accompagné de quelques notes descriptive s. 
Les dessins sont semi-schématiques, trés bi: n 
faits et trés faciles 4 comprendre. De temps a 
autre un chapitre débute par les indicatio s 
opératoires, les principes de la technique 

la description des soins pré et post opératoire s. 

Dans le fascicule XII, nous avons retenu a 
technique de la lobectomie moyenne qui € st 
expliquée avec beaucoup de détails. L’aute ir 
recommande le drainage supérieur a trave’s 
une contre-incision scapulo-vertébrale, situce 
au niveau de l’épine de lomoplate. Ce poi it 
de technique nest pas habituel dans ns 
milieux. Le chapitre sur hypertension porta ¢ 
est trés bien fait et il y a des notes explicativi's 
importantes sur la mesure de la_pressicn 
portale, de méme que sur la_ spléno-porto- 
graphie peropératoire. L’anastomose porto-ca\ e 
est décrite dans les détails de méme que 
Yopération toute entiére. Une autre technique 
intéressante décrite dans ce fascicule est celie 
de la pollicisation de ’annulaire. Cette méthode 
d’aborder le probléme est ingénieuse et reli- 
tivement nouvelle. 

Dans le fascicule XIII, le chapitre sur la 
ligature des varices intra et extra-cesophagien- 
nes est trés bien fait. Ceci, plus la splénec- 
tomie avec anastomose spléno-rénale, que nots 
voyons un peu plus loin dans ce méme 
fascicule, compléte le traitement porto-systé- 
mique. On y trouve aussi une technique de 
lobectomie supérieure droite, pour cancer. [1 
s'agit, en somme, d’une lobectomie élargie. 

Dans le fascicule XIV, l’auteur décrit sa 
technique de réparation d'une hernie hypo- 
gastrique. La technique décrite est une tech- 
nique éprouvée. L’auteur recommande, cepen- 
dant, l’emploi du crin de Florence, qui, dans 
nos milieux, a été complétement abandonné 
depuis assez longtemps. Par ailleurs, on recom- 
mande, avec raison, de drainer ces grands 
décollements, par un drain perforé attaché a 
une succion continue. Cette méthode est, sans 
aucun doute, préférable a4 l'emploi du drain 
cigarette ou d'une méche, comme on _ !e 
pratique habituellement. De plus, ce volume 
contient la description de plusieurs techniques 
de corrections orthopédiques qui nous parai:- 
sent excellentes. 

En un mot, il s’agit 14 de manuels de tecl'- 
niques opératoires qui peuvent étre trés utile, 
non seulement a |’étudiant en chirurgie, ma s 
aussi aux chirurgiens qui désirent revoir ranid 
ment une technique opératoire. Le seul r 
proche a faire porte sur la division de l’ouvrag.:. 
Les chapitres ne sont pas groupés par régior s 
anatomiques ou par maladies, mais semble: t 
avoir été laissés au hasard. Cette dispositic 1 
rend la consultation de ces manuels assez 
difficile; méme si la table des matiéres semb'2 
bien faite, i] n’est pas toujours aisé de retrouver 
la technique désirée. 
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THE SURGICAL TREATMENT OF SCOLIOSIS. 
Louis A. Goldstein, Associate Clinical Professor 
of Orthopedic Surgery, University of Rochester 
Medical Center. Appendix: Anesthesia in Sco- 
liosis, D. Vernon Thomas, Anesthetist-in-Chief, 
Strong Memorial Hospital of the University of 
Rochester Medical Center. 96 pp. Illust. Charles 
C Thomas, Springfield, Il].; The Ryerson Press, 
Toronto, 1959. $7.50. 


“his excellent little monograph deals with the 
:uthor’s personal experience in the surgical 
t‘eatment of scoliosis. The method used, the 
liisser turnbuckle plaster, has been used 
t aroughout this series. The book presents briefly 
tae background on scoliosis and the indications 
tor surgical treatment. The materials required 
i1 the method of application of the Risser 
jicket are well dealt with. Mention is made of 
the criterion concerning correction prior to 
tusion, and the actual surgical procedure is 
cescribed as used by the author. The author 
presents a critical analysis of his results and 
ihese would show that this method in his hands 
has produced excellent results. He quotes a 
pseudarthrosis rate of approximately 10% in 
his series. No deaths were reported in this 
series, and the degrees of correction obtained 
in his curves (most of which were over 70%) 
end held after fusion, show that Dr. Gold- 
stein’s results are second to none. There is a 
brief chapter on anesthesia in scoliosis by 
Dr. Vernon Thomas. 


A TEXTBOOK OF SURGICAL PHYSIOLOGY. 
R. Ainslie Jamieson, Surgeon, Vale of Leven 
Hospital, Alexandria, Dumbartonshire, and 
Andrew W. Kay, Professor of Surgery, Univers- 
ity of Sheffield. 623 pp. Illust. E. & S. Living- 
stone Ltd., Edinburgh and London; The Mac- 
millan Company of Canada Limited, Toronto, 
1959. $9.35. 


This is a welcome and much needed book 
in which the authors present a concise but 
very thorough coverage of the subject of sur- 
gical physiology. Each chapter is complete 
and up to date, and presents in a readable form 
material which previously required the read- 
ing of many articles. In reading this volume 
one is impressed by the fact that the authors 
have emphasized the practical aspects of sur- 
gical physiology, and the physiology is always 
correlated with clinical applications. It is a 
complete text of surgical physiology yet avoids 
detail that is not of interest to the practising 
surgeon. 


Although each system is well covered, the 
chapters on biological effects of radiation, fluid 
balance, adrenal and thyroid are particularlv 
excellent and provide a complete and practical 
summary of current knowledge in fields where 
there have been many recent advances. The 
authors discuss clinical surgery on the basis 
of physiological findings in a fashion that is 
most useful to the practising surgeon; the 
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chapter on fluid balance is particularly valu- 
able in this regard. 

Although the authors state that this volume 
has been prepared especially with the needs 
of the postgraduate student in mind, it is a 
book that is most useful for everyone engaged 
in the practice of surgery. It is a text in 
surgical physiology written by surgeons for 
surgeons. 


THE TREATMENT OF BRONCHIAL NEO- 
PLASMS. Robert R. Shaw and Donald L. Paul- 
son, with a chapter on Bronchial adenoma by 
John Lester Kee, Jr. 135 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, 
Toronto, 1959. $8.75. 


This is the third in the John Alexander Mono- 
graph Series, and is directed to all those con- 
cerned with the treatment of bronchogenic 
carcinoma. 

The monograph might better be subtitled 
a plea for the conservative surgical approach 
in the treatment of ‘bronchogenic carcinoma. 
This, in effect, is the message of the authors. 
This message is particularly significant, today, 
in view of the rather dismal overall surgical 
results, even though it would appear, unfor- 
tunately, to be a minority opinion. As recently 
as April and May 1959, certain American and 
British authorities were making a plea for a 
more aggressive surgical attitude, that is to say, 
the so-called “extended” operation for carcin- 
oma of the lung. 

The authors stress the importance of bio- 
logical predeterminism as opposed to the 
classical temporal theory in the consideration 
of specific therapy in a given case. Thus, the 
cell type, location and resistance of the host 
will determine the behaviour and prognosis, 
and the factor of time which is a consequence 
of these biologic traits, is of lesser importance. 

By consideration of these facts, the authors 
contend, and logically so, that the thoracic 
surgeon will know which lesions are suitable 
for surgical resection and which are better 
treated by other means; which will be bene- 
fitted by radical resection and which may be 
treated by more conservative resection without 
sacrifice of survival time but with the attendant 
advantages of a lower mortality rate and a 
better quality of survival. 

Included are informative chapters on irradia- 
tion, chemotherapy and terminal care in the 
hope that not only the quantity but also the 
quality of survival may be improved. The 
monograph also contains a less controversial 
chapter on bronchial adenoma, including de- 
tails of certain bronchoplastic procedures. 

The book is not without defects, viz., colour 
illustrations of relatively poor quality, and a 
good deal of repetition, which latter may 
possibly be excused since the message bears 
repeating. Altogether, it is a well organized 
and enlightened approach to a difficult prob- 
lem and is quite readable. 
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LES ENTRETIENS DE BICHAT. Chirurgie et 
Spécialités, 1959. (Colloquium of Bichat, Sur- 
gery and Specialties, 1959), Edited by Chigot, 
Bellin and others. 503 pp. Expansion Scientifique 
Frangaise, 1959. 


Ce volume est un recueuil de nombreux 
articles par des auteurs différents, couvrant 
plusieurs sujets de chirurgie générale et des 
spécialités chirurgicales. Bien qu'il soit im- 
possible de donner une opinion densemble sur 
un tel ouvrage, chacun des auteurs a tenté 
d’apporter une solution 4 un probléme qui le 
concerne. 

On peut reprocher aux éditeurs de n’avoir 
pas groupé ensemble les articles concernant 
un méme sujet. Cette lacune est corrigée en 
partie par l’insertion 4 la fin de louvrage, d’une 
table analytique. 

En chirurgie du cancer, Huguier a étudié 
le probléme du curage celluleux au niveau 
des parois latérales du petit bassin, en dé- 
montrant que la connaissance de l’anatomie 
de laponévrose pelvienne permet au chi- 
rurgien de trouver un plan de clivage en 
dehors de lenvahissement cancéreux, plan 
de clivage qui permet aussi une hémostase 
plus facile et plus efficace des veines. Un 
travail intéressant dans ce domaine de la 
cancérologie est celui de Bréhant, Leca et 
Lego. Ces auteurs ont tenté de dépister les 
métastases profondes et les adénopathies par 
lexploration phlébographique portocave. Entre 
leurs mains, cette méthode a donné des pré- 
cisions sur la technique opératoire ou radio- 
thérapique a employer dans les cas de cancers 
abdomino-pelviens, testiculaires et des mem- 
bres inférieurs. Dargent a pratiqué une trans- 
plantation de la surrénale gauche avec son 
pédicule artériel dans la rate, et une surrénalec- 
tomie droite. 

Dans les cancers métastatiques du sein, il 
rapporte des résultats semblables 4 ceux qu'il 
a obtenus aprés surrénalectomie bilatérale. 
Dans les cancers de langle gauche du célon, 
Toupet préconise une colectomie sub-totale 
avec iléo-sigmoidostomie. 

Plusieurs autres articles concernent la chi- 
rurgie général et les spécialités chirurgicales. 
telles que neuro-chirurgie, ophtalmologie, etc. 
Je ne retiendrai que I’article de Auvert sur 
les malformations congénitales de la veine 
porte. L’auteur fait un bon résumé du pro- 
bléme, préconise l’anastomose spléno-rénale 
comme traitement, et l’anastomose de la 
mésentérique supérieure 4 la vein-cave chez 
le patient qui a déja subi une splénectomie. 

En conclusion, le volume est une collection 
de travaux d’un groupe de chirurgiens fran- 
cais et est une aide a celui qui veut obtenir 
les derniéres données de ces auteurs sur les 
problémes qui y sont traités. 


ATLAS DER GYNAKOLOGISCHEN OPERA- 
TIONEN (Atlas of Gynecological Operations). 
Prof. Dr. O, Kiser and Dr. F. A, Ilké, Kantons- 


CANADIAN JOURNAL OF SURGERY 


Vol. 3 


spital St. Gallen, Schweiz. 451 pp. Illust. Geo: z 
‘Vhieme Verlag, Stuttgart, W. Germany; Inte: - 
continental Medical Book Corporation, Ne’ 
York, 1960, $32.25. 


This book of 450 pages with 720 illustratior 
is not only another good Atlas for gynec« - 
logical surgery but it also contains a ver, 
comprehensive source of information for th: 
gynecologist seeking advice in any operativ: 
situation. 

The topography of gynecological anatomy ; ; 
closely connected with the bladder, ureters an ! 
colon. Some gynecological procedures, espe - 
cially the operations for carcinoma of th: 
cervix may result in lesions of the urinar ’ 
organs as a complication. For this reaso 
particular emphasis is placed on the discussio : 
of urological surgery. 

The first chapter covers minor diagnostic anc 
therapeutic procedures and operations on the 
abdominal wall. The second chapter discusse; 
the different abdominal operations on th: 
uterus and adnexe, operations for the relief oi 
pain, and operative procedures on the colon. 

The third part includes vaginal operations 
on prolapsed genitalia, and vaginal operative 
approach on the uterus, adnexe, vagina and 
vulva. Radical and _ ultra-radical carcinoma 
operations follow. The closing chapter contains 
ample information on the urological and proc- 
tological operations including the urinary 
system, and the treatment of stress incon- 
tinence. 

The introduction outlines preoperative and 
postoperative treatment of gynecological pro- 
cedures and action during the cardiac arrest. 

Some of the articles deserve special com- 
ment. The discussion and comparison of the 
Gilliam-Doleris-Simpson operation with the 
Baldy-Webster-McCall method is excellent. 
Aldrige-Richardson’s total hysterectomy, the 
technique of Cesarean section, Manchester’s 
operation for prolapsed uterus and _ radical 
operations of Wertheim and Schauta are de- 
scribed precisely and are vividly and amply 
illustrated. 

Subdivisions of every chapter are furnished 
with complete bibliography. It is the reviewer’s 
opinion that this work of two famous Swiss 
gynecologists will be a useful addition to the 
libraries of physicians reading German. 


THE BIOCHEMICAL RESPONSE TO INJURY 
A Symposium organized by the Council fo: 
International Organizations of Medical Sciences 
Established under the joint auspices of UNESCC 
and WHO. Edited by H. B. Stoner with the 
assistance of C,. J. Threlfall, The Toxicology 
Research Unit, Medical Research Council La- 
boratories, Carshalton, Surrey, England. 460 pp 
Illust. Charles C Thomas, Springfield, Ill.; The 
Ryerson Press, Toronto, $15.00. 


This book contains the proceedings of an in- 
ternational symposium on the metabolic effects 
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cf injury, held in Austria in September 1958. 
“he symposium was chaired by Dr. D. P. 
Cuthbertson, well known for his work in this 
feld over many years. It is an invaluable 
12cord of the papers presented and the discus- 
sion which followed them. 

Many aspects of the biochemical response 
ere covered. They include effects on the meta- 
lolism of carbohydrates, fats, proteins, water 
end electrolytes. Both local and general re- 
<2onses are dealt with and most forms of in- 
jiry are discussed, including of course that 
12sulting from surgery. The value of this book 
t» students of the metabolic effects of injury 
i; unquestionable and such students will be 
from many disciplines—biochemistry, physiol- 
‘gy, bacteriology, endocrinology, and medicine 
«nd surgery generally. However it is a book 
for those who are especially interested in the 
‘subject under discussion and are specially 
(jualified to comprehend it. I cannot agree with 
the statement on the dust cover that the book 
will be of immediate interest to physicians 
and surgeons. As far as physicians and surgeons 
are concerned, it will be of immediate interest 
only to those with an excellent background of 
biochemistry and physiology and a specific 
concern with the details of the metabolic 
response to injury. 


CLINICAL OBSTETRICS AND GYNECOLOGY, 
Volume 2, No. 4. Cesarean Section. Edited by 
Edwin J. DeCosta, M.D., ADVANCES IN 
GYNECOLOGIC SURGERY. Edited by S. B. 
Gusberg, M.D. Pages 927-1228, Illust, Paul B. 
Hoeber, Inc., Medical Book Department of 
Harper & Brothers, New York, 1959. $18.00 
yearly. 


The excellent standard set by preceding issues 
of this quarterly publication is again maintained 
in this number. A symposium on Cesarean 
section contributed entirely by American 
authors comprises the obstetrical section and a 
discussion on indications and techniques is 
supplemented by chapters on anesthesia, 
maternal mortality and morbidity following 
Cesarean section, delivery following Czesarean 
section and post-mortem Cesarean section. 
Notably lacking in the discourse on anzesthesia 
is any reference to the use of epidural or to the 
combined techniques utilizing thiopental in- 
duction, light inhalation anesthesia and _ re- 
laxant drugs. 

A symposium on advances in gynecologic 
surgery contributed by 10 American authors 
gives their views on operations for infertility, 
habitual abortion, congenital malformations, 
vaginal plastic operations, vaginal hysterec- 
tomy and pelvic exenteration. Conservative 
surgery in the treatment of endometriosis is 
also discussed and the issue concludes with a 
special article devoted to the gynecologic 
cxamination. 
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TREATMENT OF CANCER IN CLINICAL 
PRACTICE. Edited by Peter B. Kunkler, Radio- 
therapist, United Birmingham Hospitals, Eng- 
land, and Anthony J. H. Rains, Professor of 
Surgery, University of London. 821 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh and Lon- 
don; The Macmillan Company of Canada 
Limited, Toronto, 1959. $17.00. 


This 800 page book is a significant contribu- 
tion to the long list of books on cancer; it is 
a delightful combination of surgery and radio- 
therapy in the management of the patient with 
cancer. It has been compiled by a surgeon and 
a radiotherapist with the assistance of numer- 
ous contributors on specialized subjects. While 
it purports to give proper weight to each, the 
surgeon will find this a useful text on radio- 
therapy and the radiotherapist a text on 
surgery. 

An introductory chapter presents the history 
of the development of modern cancer treat- 
ment. Then follows a discussion on the general 
medical management of the cancer patient. 
The fundamentals of the surgical approach 
to cancer therapy are given concisely in one 
chapter and radiotherapists are urged to read 
this. On the other hand, surgeons will profit 
by reading some elementary radiation physics 
and the basis of the radiotherapeutic approach. 
Chemotherapy and hormone management are 
also presented in one of these introductory 
chapters. 

Then follow 32 chapters covering each of 
the anatomical sites of malignant disease. Each 
is written by a surgeon and a radiotherapist 
and on the whole a better balance is struck in 
this book than in most where frequently con- 
troversy rather than co-operation is emphasized. 


Although this book is British and presents 
the views of a wide range of authors there, 
the subject matter is universal. This text can 
be warmly recommended to postgraduate 
students in any branch of cancer work. 


ARTERIAL EMBOLISM IN THE LIMBS. The 
Clinical Problem and its Anatomical Basis. 
A. L. Jacobs, Physician to the Whittington 
Hospital, London, England. 200 pp. Iilust. 
E. & S. Livingstone Ltd., Edinburgh and Lon- 
don; The Macmillan Company of Canada 
Limited, Toronto, 1959. $6.00. 


The author has made an intensive study of 
102 incidents of limb embolism in 69 patients, 
and he bases his opinions upon his clinical 
experience together with the results of radio- 


graphic injection studies at autopsy. The 
subject matter is well presented and the reader 
will find a most helpful bibliography. The 
author’s opinions and conclusions have an 
authoritative ring, and are extraordinarily well 
set forth in a final chapter in which he ex- 
presses his views in summary form on the 
important aspects of embolism and its effects. 
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DISEASES OF THE NOSE, THROAT AND 
EAR. A Handbook for Students and Practitioners. 
I. Simson Hall, Lecturer in Diseases of Nose, 
Throat and Ear, University of Edinburgh. 467 
pp. Illust. 7th ed. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Com- 
pany of Canada, 1959, $3.60. 


Written for the general practitioner and the 
student, this volume well merits the popularity 
it has enjoyed for over 20 years. It is up to 
date, concise, and covers the specialty thor- 
oughly in so far as concerns the student and 
practitioner. The sections on clinical examina- 
tion and on office procedures are particularly 
useful. There are a few controversial points, 
such as the relative merits of the fenestration 
and the stapes mobilization operation for 
otosclerosis, which might perhaps receive a 
bit more attention. These in no way detract 
from the usefulness of this very readable and 
informative text. This seventh edition remains 
a most practical handbook of basic otolaryn- 
gology. 


CHIRURGIE DU RACHIS. A. Sicard, Professor at 
the Faculty of Medicine, Paris. 484 pp. Illust. 
Masson et Cie, Paris, France. Paper bound 
F6000, linen bound F7000. 


This monograph on surgery of the spine 
actually covers more than the title implies. 
It puts the accent on surgical techniques, as 
one would expect but it also extends far 


beyond the pathology of the vertebra. It 
includes trauma, associated neurological mani- 
festations, architectural anomalies, congenital 
malformations, infections, tumours, parasitoses, 
dystrophies and even the social aspect of spinal 
disabilities. 

One hundred pages are dedicated to the 
description of operations performed on the 
spine at all levels, including vertebral biopsy 
and its delicate technique. Spinal injuries form 
the next longest chapter: its coverage is com- 
plete. Pain of spinal origin is a survey of all 
etiologies while sciatic pain is discussed under 
all possible angles. Curvatures, malformations, 
spondylolistheses are considered both _pro- 
phylactically and therapeutically with a special 
accent on the opportunity and indications to 
operate. The chapter on tumours of the spine 
is perhaps not exhaustive but it places the 
surgeon in a realistic perspective, emphasizing 
the importance of timely and accurate de- 
cisions. 

Vertebral echinococcosis is dealt with in 
the shortest possible chapter, perhaps the most 
original. Dystrophies are exemplified by brief 
comments and good radiological studies. 

The monograph is well written and beauti- 
fully bound. The text is copiously illustrated 
by excellent drawings and radiographs. 

Masson & Cie are the usual high-class 
editors. Professor Sicard has added a much 
needed document to the field of neurortho- 
pedic surgery. 
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AUTOGENOUS VEIN GRAFTS and relat 1 
aspects of peripheral arterial disease. W. Andre v 
Dale, Assistant Professor of Clinical Surger ’, 
Vanderbilt University School of Medicine. Pr - 
face by Earle B. Mahoney, University — f 
Rochester School of Medicine and Dentistr . 
123 pp. Illust. Charles C Thomas, Springfiel , 
Ill.; The Ryerson Press, Toronto, 1959, $6.5. 


The author deals fully with the question of tl » 
relative merits of veins, arteries and plastics 
as materials for vascular grafts in human . 
Backed by considerable experience both clini: - 
ally and in the laboratory, and providing 1 
good review of the pertinent literature with 1 
fair presentation of the views of those wit. 
whom he disagrees, the author presents th> 
case for the autogenous vein in preference i) 
the other form of grafts. 

This well illustrated book will be useful t> 
all those with a special interest in vascular 
surgery and it may be regarded as a valuabl» 
summary of the present position in this rapidly 
advancing field. 


SURGICAL ASPECTS OF MEDICINE. H. D. 
Johnson, Examiner in Surgery for L.D.S., Royal 
College of Surgeons of England. 382 pp. Butter- 
worth & Company (Canada) Limited, Toronto, 
1959. $13.00. 


This intriguing title, carefully chosen from 
among a number of alternative suggestions 
noted by the author, quite accurately repre- 
sents the intent that led to the publication of 
this volume and also describes faithfully the 
content of the text. 

Recognizing correctly the fact that surgeons 
rely for their practice primarily on referrals 
from internists and general practitioners, the 
editor chooses to demonstrate the value of 
surgical treatment in common disorders and 
to enunciate the indications for surgical inter- 
vention in these disease processes. The book is 
thought necessary because all too frequently 
physicians do not have up to date information 
concerning the results of operative manage- 
ment according to present day standards. They 
may, therefore, consider surgery almost in the 
same light as their predecessors, when con 
servatism was often a necessary emphasis ii) 
view of the risk of operation which more than 
counterbalanced its potential.value. 

The presentation is concise, easily under- 
stood and successfully orientated towards the 
needs and primary interests of those who migh 
wish to call in surgical consultants for advice 11 
handling problems potentially amenable tc 
operative repair. The book is a stimulatin; 
departure from the usual description of surgica 
material and bound to prove of value. One 
would think that it would undoubtedly b: 
worthy of enthusiastic reception. Congratula 
tions are in order to the editorial staff for ; 
farsighted approach to this important and al 
too often neglected facet of the treatment o 
disease. 
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To know 
intravenous 
anesthesia 
is to know 
Pentothal 


More than any other intravenous 

anesthetic in the world, Pentothal 
affords the modern practitioner 
the security of exhaustive trial 
and documented experience. 


As with any potent agent, 

good results demand skill 

and knowledge on the part 
of the person using it. 


That is why Pentothal’s 
unparalleled clinical background 
is of such importance. The 
techniques of management—the 
rapid, smooth induction, the pleasant, 
uncomplicated recovery pattern, the 
remarkable record of safety—all these 
have been detailed in more than 3000 
published world reports, on nearly every 
known surgical procedure. To know 
intravenous anesthesia is to know 
Pentothal—agent of choice the 
world over. 


Abbott Laboratories Limited, Montreal — Toronto — Winnipeg — Vancouver 
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PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 
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SURGERY OF REPAIR AS APPLIED TO HAND 
INJURIES, B. K. Rank, Hon, Plastic Surgeon, 
Royal Melbourne Hospital, and A. R. Waketield, 
Plastic Surgeon, Royal Children’s Hospital, Mel- 
bourne. Foreword by Sir Gordon Gordon-Taylor, 
K.BE., C.B., LL.D., Sc.D., F.R.CS., F.R.CS. 
(Ed.), F.R.A.C.S., F.A.C.S., F.R.C.S.[C]. 284 pp. 
Illust. 2nd ed. E. & §. Livingstone Ltd., Edin- 
burgh and London; The Macmillan Company of 
Canada Limited, Toronto, 1960. $7.65. 


The second edition of this work has_ not 
departed from the form of the first. There have 
been extensions of some of the material in the 
first and additional pictures. Otherwise, thé 
text follows that of the first edition. 

This is an extremely practical and useful 
book for anybody interested in doing surgery 
of the injured hand. The authors divide the 
injuries into what they call “tidy” and “untidy” 
wounds, depending on their method of causa- 
tion. The immediate treatment of such wounds 
is discussed including injuries to nerves, ten- 
dons and joints, and the types of skin closures 
that are available. Secondary repair is also 
discussed. There are separate sections on the 
treatment of the burned hand, on hand injuries 
in children and hand prostheses. This book 
can be highly recommended. It is beautifully 
published with clear type on good quality 
paper, and there are many excellent illustra- 
tions. 


SURGICAL PHILOSOPHY IN MASS CASUALTY 
MANAGEMENT. With detailed notes on prac- 
tical care. Warner F. Bowers, Colonel, United 
States Army Medical Corps; Chief, Dept. of 
Surgery, Tripler U.S. Army Hospital, Honolulu, 
Hawaii; and Carl W. Hughes, Lt. Colonel, 
United States Army Medical Corps; Chief Gen- 
eral Surgery Service, Tripler U.S. Army Hospital. 
204 pp. Charles C Thomas, Springfield, II. 


Colonel Bowers (U.S.A.) and Lt. Col. Hughes 
(U.S.A.) have written a timely book whose 
value lies in a common sense evaluation of 
what can be done in the multitude of situations 
which may arise in relation to mass casualties 
produced by disasters, particularly those re- 
sulting from nuclear warfare. Although needing 
no justification, the authors excuse their works 
on the grounds that “it is our thought that 
most statements regarding mass casualties are 
still too theoretical and lacking in common 
sense; the requirements and demands are too 
high; the postulated situations are too un- 
realistic, and the presentations most often 
sponsor a feeling of defeat.” Although there 
has been no experience with the proper hand- 
ling of mass casualties such as envisioned with 
nuclear warfare, the authors draw on military 
experience and analysis of many large civilian 
disasters to expound their conclusions. 

The outline of the extremes of philosophies 


Vol. 


in such mass casualties is well done. At on : 
end there is the belief that nothing can b : 
done, and at the other the belief that a 
casualties must receive maximum care. Th 
authors take a position in between, showin 
by analysis of the types of casualties and hoy 
they may be handled, that there is a plac 
for careful planning, organization and repea 
try-outs, especially for civilian disasters. Dc 
spite the weakness of “simulated casualt 
management”, such planning and try-outs ar 
necessary even for civilian disasters since i 
can easily be shown, as is stated, that th 
average civilian disaster completely disorgan 
izes general hospitals anywhere on this con 
tinent. If these are well done, then a basis fo 
planning for nuclear warfare will have bee 
laid. They carefully outline in considerabl: 
detail the types of casualties and their treat 
ment, the ideal care, and the many extrem: 
compromises and adjustments that will b 
necessary in treating patients after such dis 
asters. An outline of the fundamentals of al 
casualty management includes emphasis 01 
“sorting” (triage). They underline the diffi 
culty of having the civilian population and 
doctors unaccustomed to mass casualty work 
accepting the “no treatment” principle for 
hopeless cases. “The sheer magnitude of case 
loads” visualized under nuclear warfare obvi- 
ates the “business-as-usual, take-it-in-stride, 
maximum-care attitude” held by both doctors 
and lay people. They foresee difficulties in 
changing this attitude. Then too, complete 
mobilization of all able bodied personnel is 
essential; doctors must not lose sight of the 
fact that “they will accomplish little or nothing 
unless literally hundreds of people in other 
fields do their jobs and do them well”; from 
the man who runs the bulldozer to the veterin- 
ary surgeon who can be allotted the task of 
wound treatment in human patients. 

One chapter of the book is devoted to 
chemical and_ bacteriological warfare. The 
latter is described as being useful only for 
sabotage. Conversely they make the point that 
the use of “nerve gases” may make nuclea 
weapons obsolete, since these can destroy a 
population without affecting the facilities of 
a country coveted by the enemy. 

In my opinion this is an excellent book o 
the subject with which it deals. It shoul 
be read ‘by every doctor in Canada, and cer 
tainly by all those concerned with civil defence 


Books Received 


Books are acknowledged as received, bu 
in some cases reviews will also be madi 
in later issues. 


Atlas of Anatomy and Surgical Approaches it 
Orthopedic Surgery — Upper Extremity. Vol. I 
Rodolfo Cosentino, M.D., Preface by Arthu 
Steindler. 192 pp. Illust. Charles C Thomas 
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‘pringfield, Ill.; The Ryerson Press, Toronto, 1960. 
311.50. 


Cosmetic Surgery. Principles and Practice. 
amuel Fomon, M.D., Director of Plastic Surgery, 
{anhattan General Hospital, New York, N.Y., Con- 
iltant in Plastic Surgery, St. Joseph’s Hospital, 
‘ew York; Honorary President, The American 
)torhinologic Society for Plastic Surgery, 651 pp. 
llust. J. P. Lippincott Company, Philadelphia and 
fontreal, 1960. $27.50. 


The Surgery of Theodoric. Circa A.D.1267. 
‘ranslated from the Latin by Eldridge Campbell, 
{.D., and James Colton, M.A. Vol. 2, Books III 
nd IV. 233 pp. Illust. Appleton-Century-Crofts, 
ne., New York, 1960. $5.50 


Fundamental Techniques of Plastic Surgery and 
‘heir Surgical Applications. Ian A. McGregor, 
M.B., F.R.C.S.(Eng.), F.R.F.P.S.(Glas.), Consult- 
mnt Plastic Surgeon, Glasgow Royal Infirmary. 
‘oreword by C. F. W. Illingworth, C.B.E., M.D., 
Xegius Professor of Surgery, University of Glasgow. 
244 pp. Illust. E. & S. Livingstone Ltd., Edinburgh 
ind London; The Macmillan Company of Canada 
Limited, Toronto, 1960. $5.00. 


Interpersonal Relationships in the Hospital. 
Warner F. Bowers, Colonel U.S. Army Medical 
Corps and Chief of Department of Surgery and 
Chief General Surgery Service, Tripler U.S. Army 
Hospital, Honolulu, Hawaii. 125 pp. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, To- 
ronto, 1960. $5.50. 


Klinische Chirurgie fur die Praxis (In vier 
Banden). Band I, Lieferung 2. (Clinical Practice of 
Surgery. In 4 Volumes, Vol. I Part 2). Edited by 
O. Diebold, H. Junghanns and L. Zukschwerdt. 
329 pp. Illust. Georg Thieme Verlag, Stuttgart, W. 
Germany; Intercontinental Medical Book Corpora- 
tion, New York, 1960. $6.40. 


Klinik und Praxis der Urologie. (Clinical Aspects 
and Practice of Urology). Werner Staehler, Uni- 
versity Hospital, Tiibingen. 892 pp. Illust. Georg 
Thieme Verlag, Stuttgart, W. Germany; Intercon- 
tinental Medical Book Corporation, New York, 
1959. $57.15. 


Osteochondritis Dissecans. Loose Bodies in 
Joints. Etiology, pathology, treatment. I. S. Smillie, 
Lecturer-in-Charge, Department of Orthopedic 
Surgery, University of St. Andrews. 224 pp. Illust. 
E. & S. Livingstone, Ltd., Edinburgh and London; 
The Macmillan Company of Canada Limited, To- 
ronto, 1960, $10.25. 


Photography in Medicine. A Smialowski and 
D. J. Currie, St. Michael’s Hospital, Toronto, 330 
pp. Illust. Charles C Thomas, Springfield, Ill.; The 


BOOKS RECEIVED 


HANGER 
ARTIFICIAL LIMBS 


It is our policy to consult surgeon 
before soliciting patient 


Specializing on light 
Dural Metal and 
English Willow limbs 
worn without Shoulder 
straps. 

Improved and suc- 
cessful method in fitting 
short thigh stumps and 
hip disarticulations. 
Personal training given 
to patients in the use of 
Hanger Limbs. 


BELTS 
LEG BRACES 


Treatise on 
amputations 


Catalogue and 
demonstration 
given on request. 


Surgeons may rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by the 
American Board for 
Certification, in the 
latest developments 
such as quadrilateral 
sockets, etc., and that 
techniques will be kept 
up-to-date by post- 
graduate courses at 
the New York Univer- 
sity Post-Graduate 
Medical School and 
other institutions. 


Ryerson Press, Toronto, 1960. $16.00. 


J. E. HANGER OF CANADA Limited 
Head Office established 1861 


38 Camden Street, TORONTO 
Phone EM. 4-5797 


1409 Crescent St., MONTREAL 
Phone LA. 9810 


Practical Proctology. Louis A. Buie, Sr., M.D., 
F.A.C.S., Emeritus Member, Section of Proctology, 
Mayo Clinic and Emeritus Professor of Proctology, 
Mayo Foundation. 737 pp. Illust. 3rd ed. Charles 
C Thomas, Springfield, Ill; The Ryerson Press, 
Toronto, 1937, $24.75. 


Principles of Orthopedic Surgery. Paul C. 
Colonna, M.D., Professor of Orthopzedic Surgery, 
meritus University of Pennsylvania Medical 
School. 799 pp. Illust. Revised ed. Little Brown 
‘& Company, Boston; J. P. Lippincott Company, 
“Montreal, 1960, $22.00. 





CANCER OF THE PHARYNX, LARYNX AND OESOPHAGUS 


and Its Surgical Treatment 


By RONALD W. RAVEN, O.B.E. (Mil.), T.D., F.R.C.S., Joint Lecturer in 
Surgery, Westminster Medical School, University of London; Surgeon, West- 
minster Hospital Teaching Group, The Royal Marsden Hospital, and The French 
Hospital, London. 

$13.50 


The author writes on surgical treatment from a wealth of personal experience, describing 
those operations which he has found valuable, and emphasising the pre-operative and 
post-operative procedures so necessary to secure successful results. The effects of radio- 
therapy on these organs are reviewed, as well as special anaesthetic considerations, The 
whole book is enhanced by outstanding drawings and photographs, and it will be of 


the utmost practical value to both surgeon and pathologist. 


BUTTERWORTH & CO. (CANADA) LIMITED 


1367 Danforth Avenue, Toronto 6, Ontario. 


THE TISSUE-FRIENDLY SUTURE AND TUBING 


SUPRAMID EXTRA 


World’s only polyfilament surgical suture neither twisted nor braided! 
New Cable type Construction: Several strands enclosed within 
a smooth cover form an impenetrable surface. No stitch irritation, 
no growth of tissue into suture. 


New Strength: Cable construction gives great pliability and 
extraordinary strength. Knots stay tied. No breaking when tying 
May be repeatedly autoclaved without damage. 


New Package Forms: Non-sterile containers in which sutur 
may be autoclaved. Sterile dry packs with swaged on rust proo 
carbon steel needles. : 

TUBING 

*Fully transparent tubing which can be repeatedly autoclaved; 

*Fully inert because it is made of the same material as the suture; 

*Thinnest walls of any surgical tubing; 

*Most economical. It is in your interest to compare prices and quality. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST—ORDER FROM YOUR SUPPLIER OR DIRECTLY FROA 
Sole importer for USA, Canada, Mexico, Central and South America: 


DR. S. JACKSON 


4713 Colorado Avenue, N.W., Washington 11, D.C. 60 Eastern Avenue, Brampton, Ontario, Canada 
*U.S. Trade Mark Registered. Canadian Trade Mark Registered. 








